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A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


Electrical Tests of the Efficiency of 
Worm Gearing. 

For many years the standard text-books 
have taught and mechanics have believed 
that worm gearing is an_ undesirable 
method of transmitting power, its eff 
ciency being believed to be low and the 
wear excessive. As regards gearing con- 
structed on the old lines, there is no doubt 
that these ideas have been well founded, 
but nevertheless worm gearing has been 
put to an increasing number of uses of 
late years, and with very satisfactory gen 
eral results. Worm-driven machine tools 
in which the work is not light are coming 
into increasing use, and especially worm- 
driven elevators have for some years been 
made which have operated with entire 
success. The late Robert Briggs was, we 
believe, the first to go boldly on record 
in the advocacy of worm gearing, saying: 
“Now, the fact is that the use of worm 
gearing for hoists, cranes, boring bars, 
lathes, etc., has been growing in favor, 
and it is found that neither excessive loss 
Olt power nor excessive wear of gearing 
ensues. In regard to friction, it is estab 
lished that * * * well-fitted worm 
gearing will transmit motion backward 
through the worm, exhibiting a lower 
co-efficient of friction than is found in 
any other description of running machin 
ery.’ The general line of change which 
has resulted in the improved results now 
obtained, has been in the use of steeper 
pitches than formerly, in the use of 
an oil cellar by which flooded lubrica- 
tion is secured, and by the adoption ot 
the Hindley form of worm. 

While, however, the use of worm gear 
ing has so largely increased and with such 
Satisfactory general results, we are not 
aware that any figures have been pub 
lished giving the actual efficiencies ob 
tained, and we have great pleasure in pre- 
senting herewith diagrams showing the 
results of actual tests, and the efficiencies 
shown will, we doubt not, be a surprise to 
our readers, as they have been to our- 
selves. For these diagrams we are in- 
debted to the courtesy of the Sprague 
Electric Elevator Company, who test all 
their elevators for efficiency with great 


thoroughness. The tests relate to their 
double-worm elevator, of which we showed 
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illustrations in our issue for November 


chine 


under test 


was of the balanced chine, or input, is measured by volt and 








46-18 
ampere meters, while the output is meds- 
ured by the actual lifting of weights which 
tall 


vator shafts. 


run in hoistways representing ele- 
These weights are arranged 
so that they can be lifted in any desired 


amount, and the whole arrangement 
forms an unusually complete and perfect 
equipment for carrying on such work. 
The input and output being measured in 
this way, it will be seen that the efficiency 
figures are really those for the entire ele- 
vator, the losses including the electrical 
and mechanical losses of the motor, as well 
as the losses due to the ropes and sheaves. 
It would, of course, be interesting, could 
these losses be determined and a figure 
obtained for the worm alone; but this is 
scarcely feasible. To begin w:th, the worm 
shaft bearings are also motor shaft bear- 


ings, and it is quite impossible to separate 


the mechanical losses of the motor and 
worms. The electrical losses of the motor 
are not, of course, a part of the worm 


losses; but it should be pointed out that 
the the 
would nevertheless be misleading, for the 
reason that the results found in this way 
could not be obtained by mechanical driv- 
A motor armature is driven by a 


subtraction of electrical losses 


nye 
self-contained force which produces no 
whereas, 


belt or 


side pressure on the bearings; 
the shatt 
gear, such side pressure would necessarily 


were worm driven by 
be present and give rise to fractional losses 
which are not present with motor driving 
While, therefore, we should be glad could 
would 
the electrical losses, we do not regard its 


a curve be drawn which ignore 
ibsence as a source of serious regret; but 
it may be said in general terms that with 
these losses and those due to the rope and 
rope gear subtracted, the remaining effi- 
ciency of the Hindley worm, under the 
best conditions, can scarcely be less than 
ninety per cent. 
The diagrams are from two elevators 
which are exact duplicates in every way, 
except that was fitted with 
Hindley worms, the had 


worms of the usual type; and in addition 


one of them 


while other 


to figures which give new information 


on this subject, the diagrams serve to 
the the 
Hindley worm. 


show degree of superiority of 

The diagrams themselves are of an in 
teresting form, which is due to Mr. Car- 
richoff, electrician of the Sprague Com 
pany, and deserve notice on their own ac 
The Fig. 1 Hindley 
which is lettered “mechanical 
output,” represents the work actually done 


count line of for 


worms, 


in hoisting the various weights translated 
into equivalent current. The mechanical 
power output is, of course, the product of 
the weight lifted and its speed, while the 
electrical power input is the product of the 
volts by the amperes. The speed and volt 
age are fixed, and hence may be ignored, 
or more properly speaking, canceled, and 
the weights lifted compared directly with 
the amperes supplied. In point of fact, 


as the pressure on the worm is a datum 
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of more interest than the weight lifted, 
the figures at the bottom give the pressure 
different 
the 


on the worms 
the 
pressure on the worms being greater than 
the load on the rope, as the rope drum is 
of larger diameter than the worm wheels. 


produced by 


weights in elevator hoistway, 


Taking a specific case, a load producing 
a pressure of 2,000 pounds on the worms, 
as shown at the bottom of the diagram, 
when hoisted at the speed used, repre- 
sents an amount of power equivalent to 
a current of 25 amperes of current sup- 
plied at the voltage employed, as shown 
on the vertical scale. In other words, 
were the machine without losses, or had 
it an efficiency of 100 per cent., 25 am- 
peres of current would be consumed in 
lifting a load on the rope such as to pro- 
duce a pressure of 2,000 pounds on the 
worms. In the same way the upper line, 
labeled “electrical input,” gives the cur- 
rent actually used, as measured by the 
ampere meter when hoisting this load, 
which, we see, was 41 amperes. For this 


load it is obvious that ~° = .61 
41 


ciency, and since the scale of amperes 15S 


is the eft- 


of convenient magnitude, we may also use 
it for a percentage scale, and above 2,000 
on the horizontal line lay down a point 


opposite 61 on the vertical scale, which 
has been done. In a similar way points 
have been located for each of the other 
loads, and the efficiency curve has been 


drawn through them. 
for the plain worm, gives the 


real ol 


Fig. 2, 


efficiency curve only, as it is the 
jective point of interest, and its method ot 
formation once explained, the 


It will be seen that 


other lines 
are no longer needed. 
the efficiency curve of the Hindley worm 
is materially higher than that of the com 
ion style. 

In one respect these curves are mislead 
ing, and this should be pointed out. A 
material dropping-off of efficiency will be 
observed under light loads, which is largely 
due to the electrical drive, and under these 
testing is not 
The 


heaviet 


light loads this method of 
desirable 
the 


loads the electrical losses are relatively of 


as satisfactory as is 
motor being designed for 
more importance under a small load than 
under a heavy one, and this leads to a drop 


oads; but 


1 
i 


in the efficiency curve for small 
it will be understood that this loss is due, 
at least largely, to reduced electrical eff- 
the than its 
full load, rather than reduced mechanical 


ciency of motor under less 


efficiency of the worms. 
Following are the particulars of the 


worms under test: 
Velocity ratio—29'4 to I 


Pitch diameter of gear—26.89 inches 


Pitch diameter of worm—s5.47 inches 

Double-thread worm. 

Lead of each thread—2.86 inches 
nearly. 

Angle of thread at pitch line—9° 30’ 

Speed of worm—s500 revolutions per 
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Rubbing speed at pitch line- 
per minute. 
Lineal speed of travel at pitch line of 


worm wheel—l112 feet per m:nute. 


The figures on the base line give the 
total pressure on the two worms. The pres- 
sure on each worm is, of course, one-hali 
the figures given. 

These tests are an illustration of the fact, 
which we have pointed out before in con- 


t 


nection with the power tests of machine 
tools, that the electrical system of driving 
affords unusual opportunities for acquir- 
ing valuable information, and may be ex- 
pected to add appreciably to the store of 
mechanical knowledge. 

We expect in the near future to publish, 
from the same source, the particulars of 
further tests on worms oi different pitches, 
by which the effect of variations in the 
pitch will be disclosed, and also on single 
worms with thrust bearings. In this con 
nection we may also say that we shall soon 
publish an illustrated account of the shop 
methods of constructing Hindley worms. 
This pattern of worm was invented more 
than a century ago (having been described 
by Smeaton); but until recently it has been 
but little more than a scheme, as but few 


{ them were actually used. In point of 
fact, their construction is a very different 
matter from what would be expected from 
the idea of the worm, and difficulties are 
invelved which have required hard think- 
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Repairing an Anchor Bolt. 
BY CHARLES A. HAGUE, 

Anchor bolts are no doubt looked upon 
by engine builders as more or less of a 
nuisance, and the chances taken in this 
direction in burying one end of them deep 
down in a mass of masonry, hoping that 
no harm will come to them, are very nu- 
merous. Well, perhaps the percentage of 
anchor bolts getting into trouble is small, 
but nevertheless whoever happens to have 
one break, and has no pocket arranged in 
the foundation to facilitate the removal of 
the lower nut, finds considerable annoy- 
ance and expense in remedying the diff- 
culty. When we come to contemplate the 


study and care expended upon the various 
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parts of the engine to facilitate overhaul- 
ing, inspection, etc., it does seem just a 
trifle reckless to shut off all communica- 
tion with the business end of the anchor 
bolt; but then engine builders are apt to 
think that the anchor bolts belong to the 
foundations, and as long as a good engine 
is furnished the buyer ought to see that 
there is a good place to put it, and pro- 
vide something adequate to hold it there; 
at any rate there are plenty of anchor bolts 
in use that look as though they had been 
put in with with the idea of reaching their 
lower ends by means of an earthquake or 
a dynamite bomb. 

The engine man must not be held too 
rigidly to account, however, for there is a 


commercial side to the case, and that 
queer element called “competition” can 
change from the “life of business” to the 


death of a steam engine, just about as 
readily as a “bull” can change to a “bear.” 
There have been many cases wherein the 
additional value of a proper foundation 
as against a criminal apology for one, have 
brought disaster and expense to the buyer 
who only understood the difference in the 
cost, and who took a bad thing at a low 
price upon the face of it, as against a 
good thing at what was really a much bet- 
ter bargain at a little higher figure 

The anchor or holding-down bolt, re- 
to in the caption of this article, 
belonged to a large mill engine, and had 


ferred 


broken square off about 40 inches below 
the upper nut; the bolt was 3 inches in 
diameter and 9 feet long, and the distress 
to the engine arising from the fracture 
Therefore, al 
though a few days might not bring seri 


was perfectly evident. 
ous results, it was plain that any great de- 
lay in making repairs would certainly pro- 


In 
this particular case the lower nut was held 


duce abnormal and dangerous effects. 


by a cast-iron plate designed to secure the 
nut in a the 
bolt 
cisely, the plate containing the lower nut 


normal position even if 


should be removed; or more con- 
could be located and set accurately, and 
also partly built in before the bolt need 
be screwed into place, thus insuring the 
absolutely correct position and bearing of 
the anchor bolt nut without that trouble 
or inconvenience which sometimes induces 
a careless mason to do very bad work to 
save himself trouble. The way to do it 
is to so design the foundation that it will 
be harder for the masons to make it wrong 
than to make it right, and this will be 
found to be the very essence of engineer- 
ing; an example of this sort of practice is 
found in the sharp points attached to iron 
railings in public places to keep loungers 
from sitting down; all the instructions in 
the universe would not suffice to keep 
the loungers off the railings, but the sharp 
points represent persuasive eloquence in 
its highest form. 

The fact that the bolt broke off more 
than 3 feet below the top nut, the broken 
end being located somewhere below the 
cap-ston2 down within the 4-inch pipe, of 
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course rendered futile all efforts to get a 
hold upon the bolt so as to unscrew it 
from the bottom nut, it being known from 
the foundation plans that the lower nut 
was saiely held in place and would cer 
tainly remain so after the bolt was un 


screwed and removed. The plan hit upon 
l 


and successfully carried out (see sketch) 


7 ol, 
l 


was to drill with a ratchet drill a 1-inch 
tapping hole, vertically of course, into the 
broken end of the anchor bolt remaining 
in the foundation; then tap this hole with 
a left-hand tap, made for the purpose and 
provided with the guiding collar, as 
shown, the bolt having first been caught 
and held in place by means of the piece of 
sharpened tube (see Fig. 2). The anchor 
bolt was found to be sufficiently seized in 
the lower nut to resist the work of tap 
ping, but when an eye-bolt, made to suit 
the left-hand tap, was screwed hard down, 
the to the left, 
and ‘out oft 
tackle hooked into the eye 


the 


bolt commenced turn to 


lower nut; a 
shortly had the 


bolt 


was soon the 


lower part ol broken out upon 
the floor 
The 


welding 


original length was restored by 


out; then a right-hand thread 


tor 


was cut to match the top then, after 


hole 


nut; 
drilling and tapping a three-quarter 
with a right-hand thread and providing 
an eye-bolt to match, the repaired anchor 
was lowered and screwed into place 


the 


bolt 


in the lower nut, top nut was put on 


was 


the 


and set down hard, and the trouble 


ttempting to 


> of 
past Before itt p gy tt 


return 
bolt to its place, the low nd was slightly 


po nted, so as to insure case Ol catching 


the lower nut, and the threads were care 
fully cleaned and smeared with grease. 
There are no doubt many cases wher: 


the good fortune of having the lower nut 
so completely held in place would not be 


met with, and this brings forcibly to mind 


the importance of having some sort ot 
provision for meeting troubles of this 
nature. Of course, tunnels and pockets 


can be built in the masonry to afford ac 
cess to the lower ends of the bolts, but, as 
already pointed out, the engine men are 
getting too sharp commercially to hand 

cap their figures by offering such luxuries 
as properly planned foundations 
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Another compressed-air wonder-worker 


is reported in the daily papers; this time 


is in Portland, Me. “The air pump fut 


nishes just three times more air than is 
necessary to run the auxiliary compressed 
air engine, and thus the machine is con 
stantly laying up power with which to 
run.” It is said that only $5,000 has been 
expended upon it up to date, but a stock 
company is soon to be organized, and it is 


to be boomed in the usual way 

4 Aa A 
Frank E 
the firm 


, 
»aT- 


It is announced that Mr 
nard has been made a member ol 
of B. M. Jones & Co., the steel 
Mass 


merchants, 


J + ’ 
ot Boston, 
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The Error of Comparative Tests. 


BY W. H. BOOTH, 


I have frequently observed that when 
some new appliance is brought forward, 


the attention of the public, or of the 


purse of the public, is drawn to the appli- 
ance by the publication of a comparative 
test which shows that a certain steam 
plant, for example, worked in the ordi- 
nary manner, will produce a given result, 
whereas, if worked with the addition of 
some patent appliance, be it a novel feed 
heater or a furnace bar, very much better 
results are obtained. In most cases the 
figures put forward have probably been 
actually obtained, and no untruths have 
the 


correct. I 


been stated; and yet conclusions 


drawn are by no means have 
a few cases in my mind, or in my note- 
book, as I write. One example which | 
very well remember was that of a furnace 
for which economies of 50 per cent. were 
claimed, and the promoters of the affair 
publish da certificate from a responsible 
the 


actually 


using patent, which 
had 


months 


firm who were 
told this 
obtained. It 


that I was able to find out the truth in the 


how saving been 


was not tor some 
matter; but one day I was able to see the 
and the furnace at work. I then 
that the the 


was exceedingly light, and the weight of 


bx nler 


discovered work of boiler 


fuel burned was ridiculously small, and 
firing was a very haphazard matter in- 
deed. Ilitherto the firm had been using 


the most expensive coal, for no good 


reason. The wily patentee got leave to 
put in his furnace, and guaranteed to save 
the very 
cheapest coal, small stuff at less than half 


so much. Ile at once used 
the price of the hitherto employed “best 
Welsh,” and naturally he made an econ- 
omy of 50 per cent., just as he could have 
done had he made no change in the boiler 
and simply advised a change of fuel. 
This shows the value of a certificate of 
economy where not accompanied by fuel 
data as to the size, power and fuel con- 
after alteration. 


When I saw the boiler, it was doing its 


sumption before and 
ordinary duty and had little more fire in 
it than I have seen in an ordinary kitchen 
grate. 

Comparative tests are often published 
in which the comparison is much empha- 
sized, and no figures given which bear on 
actual performance. Perhaps if such fig- 
ures were forthcoming, it would be seen 
that the best figures obtained are much 
below the ordinary run of work. A case 
[ remember well had to do with an appli- 
ance which was stated capable of giving 

The test was a compara- 
the 
mously in favor of the new appliance that 


great economy. 


tive one, and results were so enor- 
in running out the figures we could neg- 
lect great items and yet find economies 
of hundreds per cent., altogether out of 
A little considera- 


us that such things are 


reason or possibility. 


tion will show 
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Let us suppose that a given engine has 
its steam from a boiler that is much too 
small for it, and that it is not possible to 
run the engine with more than five of the 
ten machines which it ought to drive. The 
feed is cold and the coai is bituminous, 
and the firing frequent with an insufficient 
erate area. Someone who knows the 
conditions comes along with a feed-wate: 
heater and states that with it he will cause 
that engine to drive its full load and with 
fuel. Of this 
tempting to the owner, who wants to run 


At the same time, he 


less course, looks very 
all ten machines. 
may be perfectly aware that between feed 
water at 40 degrees and 212 degrees he 
cannot expect more than 18 per cent., or 
thereabouts. However, he gets the heater 
putin. The immediate result is that when 
feed is turned into the boiler, the pressure 
does not drop as it hitherto has done. 
Therefore the cut-off valve does not pro 
steam for a greater per- 


ceed to admit 


centage of the stroke. At once, then, we 
see that the engine does not become more 
wasteful. Hitherto, as soon as the feed 
has been turned on, the engine has gone 
into later cut-off simply because of the 
drop in the pressure, and, once the engine 
has begun to eat more steam, the difficulty 
of getting up has been 


pressure again 


greatly increased. The want of steam has 
stimulated the fireman, who has piled on 
coal and has only succeeded in giving a 
thick coat of badly heat-conducting soot 
to the whole of the heating surface of the 
boiler, and in making a fire with a dull, 
black 
and 


On putting in hot feed 
the 


there is given time for the fire to burn 


surface. 


reducing demand for steam, 


bright. The soot and tar are burned off 
the plates and tubes, and increased steam 
The fir- 


ing can then be moderate, and the good 


production at once takes place. 


condition of the furnace remains perma- 
nent. 
was a trifle too small for its duty, it failed 


Thus, simply because the boiler 
to drive half its load. As soon as it was 
relieved of 18 per cent. of its duty, it be- 
gan to clear itself of dirt, to raise its pres 
sure to a more economical point, and very 
soon was able to drive a much bigger load 
and consume less coal in doing so. But 
higher pressure means less water per 
horse-power, and actually less hot feed 
than cold is called for, and down goes the 
Such 
differences as this are not always to be 
met with, but I have seen them in small 
plants where the boiler has happened to 


coal consumption. very marked 


be too small for its duty by a small per- 
centage, and where an appliance giving an 
economy of only a few per cent. has 
brought the boiler to a condition of effi- 
ciency. 

If my reasoning is correct, it is then 
perfectly obvious that engineers should 
be on their guard against all reasoning 
based on comparisons. In tests of the 
sort I have indicated, as for example of a 
feed heater, nothing approaching a true 


result can be obtained, unless without the 
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feed heater the engine could be worked at 
the Any fall 
in pressure would obviously alter all the 


same pressure as with it. 


conditions so as to entirely vitiate the re- 


obtained. It has occurred to me 


that where comparative tests show such 


sults 


enormous variations in fuel efficiency as 


they sometimes will do, there should be 


some means of ascertaining just how 
much really is due to the innovation 
When the addition of some fresh ap 


pliance makes an enormous difference in 


fuel consumption, it must have some 


power tor good. It has clearly lifted the 
boiler across what we may term its criti- 
cal point. Below such point the outgoings 
exceed the income; above the critical line 
the outgoing is less than the income, and 
the accumulations of income rapidly aug- 
ments. It is like two men who have an 
equal income, one over spends a cent per 
day, the other saves a cent. In time the 


difference is noticeable. 


Just what rule should be followed 
to estimate, from a comparative test, 
the actual value of an appliance pro- 


results of undue magnitude, I 
but it has 


fourth 


ducing 
occurred to me 
the 
out 


cannot say, 
that the 
ratio 


root of efficiency 


would not be far Thus it is 
found that one pound of coal is produc 
tive of a double brake power by the use 
of a feed heater—what is really due to the 
The 
the 
this we 


heater. fourth root of 2 is 1.18 


Thereiore econemy is 18 per cent. 


From should argue that, if the 


boiler had been originally 18 per cent 


greater, it would have kept up steam 


pressure and economical working, and 
the addition of a heater would simply 
have saved fuel to the extent only of 18 
per cent.—the true figure under the cir 
But too 


small, to begin with, the lack of the heater 


cumstances. as the boiler was 
caused a cumulative loss up to 100 per 
cent. I have known a change which was 
only claimed to give an economy of 30 
per cent., to show nearer a six-fold efh 
ciency ratio. Now, the fourth root of 6 
is 114, which is a more likely figure than 
6. I do not tie myself to the fourth root, 
but merely suggest the idea. It may be 
that the radix figure is the ratio itself, and 
that a six-fold improvement should be 
taken to represent an actual economy of 
V 6,0r 1.34; or the actual process may 
be, and probably is, much more complex 


than can be given by a simple root. Cer- 
tain it is, that abnormal gains on a pre- 
viously insufficient plant must not be 


taken as any index of the proper value 
of the appliance which produces or causes 
such gains. Comparative tests thus ob 
tained are entirely worthless, except to 
show that there is some advantage which, 
in a particular instance, has happened to 
act in a cumulative manner. There are 
such frequent instances of these peculiar 
comparisons, that one is induced to be- 
lieve that a steam plant is specially de 
below the critical 


signed to be just 


line so that it may be raised above the 
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line of a few per cent. of increased effi- 
ciency. 

I have laid stress on these points be- 
cause so many instances have come under 
my notice of abnormal economies or effi- 
ciencies arising from totally inadequate 
for abnormal 


The claims made 


economics arising from the use of a certain 


causes. 


appliance may be true enough for a par- 
ticular instance, but may be so extrava- 
gant as to lead people to set down the 
whole thing as a fraud; whereas, properly 
looked at, there is nothing more than can 
be explained by a perfectly legitimate and 
The addition of 15 per cent. 


a trifle 


small saving. 
to a boiler which is only just too 
small, will make it an easy boiler to work. 
cumu 


If we once realize the principle of 
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The figures at the side represent the ra- 
tio between the pressure per square inch 
to which the cylinder is subjected and the 
allowed fiber strain of the material em 
ployed. 

The figures at the top represent the ra 
tio between the outside diameter and the 
inside diameter, or what is the samething, 
between the outside radius and the inside 
radius. 

The curves rather 
Take, for instance, the formula of Gras- 


are interesting 
hof (from Unwin’s “Machine Design’), 
which shows that the cylinder walls must 
be infinitely thick when the pressure is 
three-quarters of strength of material 
used, and compare it with Clark’s, which 
shows under like conditions that the out 


siderable extent; but it is usually disre- 
think. I data 


higher pressures than those quoted, but 


garded. I have no for 


should be pleased to hear from any ol 


your readers who possess such 


A A a 


Fine Work in Washing Up. 
We probably never had more indub.tab 
evidence that the trade of the machinist is 
advancing than has come to us in the past 
few days. In the shops 


getting down to finer work than has been 


customary heretofore. No fine work, as 
everyone knows, can be done with a 
single cut. As a rule, no metallic surtac: 


can be produced with proper truth and 


finish, without taking first a roughing cut 















































lation, many things will appear plain that side diameter is a trifle more thantwo and and then a finishing cut. The same rul 
ire now shrouded in mystery one-tenth times the inside diameter. applies to the finishing of the machinist’ 
London, Eng Reuleaux states that the formula of face and hands, and we are glad to not 
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Thickness of Cylinder Walls for 


Different Pressures. 


BY W. T. SEARS. 


The question of dimensions for cylin 


ders of cast iron or steel, subject to in 


ternal pressures of from one to four 


thousand pounds per square inch, is one 


of considerable moment, and the writer, 


the sake of reference and curiosity, 


for 
once plotted the curves shown in the a 
formule of the 


companying chart from 


different authorities as noted 


Kent, 


gives the formula of 


Tame is probably the most correct 
in his “Note Book,” 
Merriman 

where 


the the pressure 
h 


gets to half the allowed strength of the 


From point 


material, there is a great and incre: sing 
difference 

Up to three or four thousand pounds 
inch, taking cast iron 
the 


given good results in 


pressure per square 
at about 


lam 


six thousand, formula of 


é seems to have 


course, the ends of short 


practice. Of 


cylinders increase the strength to a con 


1) in Machmis 

that this is coming to be recognized. In 
the shops of P. Pryibil, in New York, we 
recently noticed a wash trough designed 
to carry out the idea This trough was 
cast to go around a post in a convenient 
place in the lop, and the general shape 
f s one that would be evidently con 
nt iny cases; but what part:cu 
rly a ed our attention was the pro 

\ nn icle y ] I S a r} 
! is the p ! 1 BB is th nain 
troug ( i part o the uric 
trough. separ | bv the partition aa irom 
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the rest of it. The trough is of the usual 
depth, and the partition aa is not as high 
as the sides by an inch or so. There are 
holes communicating between B and C in 
the bottom of the partition aa, so that 
when the water is let into C it runs also 
into B. The trough is provided with the 
usual overflow and means of employing it 
when required. 

The intention of the arrangement is that 
B shall be used for the rough work and C 
for the fine work, or that the heaviest dirt 
shall be washed off first in B and a final 
rinse or polish taken in C. That the trough 
was actually used as intended was evident 
when we saw it, from the fact that the 
water in C was decidedly cleaner than in B. 

Inventions run in a peculiar way, and it 
often happens that a happy idea developed 
n one locality needs still another happy 
idea developed elsewhere to make the 
thing complete, and this is true in the pres- 

nt case, and we are glad to be able to 
bring together the two special features of 
he same line of invention and develop- 


ment. At the Gould & Eberhardt shop, 
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IN WASHING 


ichiniat 
FINE WORK UP. 
Newark, N. J., 
side by side, and a sign above one of them 
says ‘‘Hands,” and that above the other 
Anyone can catch the idea 
and readily see how the double towel ar- 
cangement belongs to the double trough, 


they hang up two towels, 


says “Face.” 


or vice versa. 

These things surely indicate progress. 
The washing-up of the machinist when 
the whistle blows has usually been char 
acterized by speed rather than by care and 
precision; but this is evidently changing, 
as the means above indicated show. In 
one of the recent letters on the apprentice 
question, one employer stated that every 
apprentice was required to wash before 
leaving the shop, and we may possibly 
hear before long that he is required to 


take two cuts. 


A A A 
Mr. Curtis W. Shields, lately with The 
Ingersoll-Sergeant Drill Company, now 
represents the Pedricks & Ayer Co., of 
Philadelphia, at 111 Liberty street, New 
York. 
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Experimental Investigation of the 
Cutting of Bevel Gears with Ro- 
tary Cutters.* 


BY FORREST R. JONES AND 
GODDARD. 


ARTHUR L,. 


The usual method in shops which do 
not make a business of cutting bevel gears 
is either to run several trial cuts and test 
the gears until they mesh satisfactorily, 
or to file the teeth. Whuile such “cut and 
try’ methods may produce teeth whose 
outlines are more nearly the correct form 
for bevel-gear teeth than those of teeth 
formed with two cuts, very frequently they 
do not, and the extra time required for 
such operations is generally time wasted. 

The operations in detail required to cut 
bevel gears with rotary cutters in a mill- 


machine are as follows: 


| 
| 


ing or similar 








a 
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through one of the pitch points marking 
one side of the large end of the tooth, and 
a cut is taken on one side of all the teeth. 
The blank is then equal 
amount on the opposite side of its original 


position, and the table shifted to corre- 


revolved an 


spond, after which a cut is taken on the 
unfinished sides of the teeth, thus com- 
pleting the gear. 

The only uncertainty in these opera- 
tions is that of revolving the blank from 
its original or central position through 
such an angle that the cutter shall pass 
through the pitch point of the larger end 
of a tooth, and at the same time cut just 
enough off the smaller end to allow the 
gear to mesh with its mates without fur- 
ther dressing of the teeth. 

A study of the problem led tothe sup 
position that the amount a gear must be 
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Fig. 1. SKETCH OF MACHINE FOR 


After the gear blank is set so that its axis 
lies in the median plane of the cutter and at 
the proper angle of elevation, cuts are run 
through it to rough out two or more of 
the spaces between the teeth; the middle 
of the tooth 
marked on the pitch circle of the large 
end; the gear blank is 
through a small angle, less than that of a 


and its thickness are then 


then revolved 


single pitch, and the table moved side- 


wise until the side of the cutter passes 


*\ paper presented at the New York meeting 


(December. 1896) of the American Society of Me- 
chanical Engineers. 


DETERMINING 
BLANK. 





ANGULAR MOVEMENT OF GEAR 


thus revolved could be expressed in terms 
of the pitch, the co-efficient being a vari- 
able depending upon the center angle of 
the gear, which is here taken as the angle 
between an element of the pitch cone and 


the axis of the gear. It was also thought 


that this angle through which the gear 


must be revolved must be independent of 


the pitch of the gear; for, with a given 


provided with a certain 


be given 


pitch cone to be 
number of teeth, any pitch may 
to the resulting gear by selecting the base 


of the pitch cone at the proper distance 
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m its apex to give the gear the required imping upon H the dog A, one end of itter 1 
tch diameter, since the pitch diameter which swings down against a flat plate /; slide / ind tl 
a bevel gear is measured on the larger the shaft H may be moved endwise in its hanged to that 
nd of the gear. And it is obvious that the bearings, which movement corresponds to This was determined by adjusting until 
etting which will answer for cutting a the lateral motion of the table of a milling the lower edg t] ter plet w d 
, gear taken from one part of this cone will | ; ; p thr g 


swer for cutting a gear taken from any 


' ther part; yet the two gears would be } ends of the toot! \ hole cut in 


different pitches. E Cities”: of the cutter templet, 

In order to determine the proper setting 1}2 SS ee ! as shown in Fig. 2, allowed the 

gears of different center angles, the = ——— | incidence the 1 nes 

' llowing apparatus was constructed and |} to be determined his « pleted 
} ised experimentally. e Seaihan inal the operation « ett ip the 


In Fig. 1 the vertical rod A serves as i 40° . °° machine Next the sleeve B with 


he axXI1s of a gear; the sleeve B may be Fig ; Its attac hi ents WwW revolved tl roug! i 
volved upon and moved up and down 4A, small angle nd the hait HH 
nd clamped in any desired position by machine, except that in this case the work lid along in it bearing inti 

ins of the set screw shown; the split 1 stationary nd tl cutter 1s s] 11te¢ d dex Ol t! ultel t et 1 d 


llars C and C’ may be turned or moved [he operation of the machine was as through the pitch point marked O in 


} to any desired position upon B; these follows: The outlines of the outer and Fig. 2 Che ide FF w then moved 
lars carry smooth rods E and E’, on’ inner ends of a tooth space of a bevel ng until 7 rested upon tl her space 
wear one inch pitch and templet l] , p to 
50 teeth in each gear . : , +] 
rt teeth 1 ' dra ’ Ww Ovil t 
Space templets, large ends hity | ere iwn \ y ( ¢ 
the approximate method as gl mnie Pp Pp the 
Q Brown & S p vould p 


Space templets, small ends. oo 


PINION 


— 








/ \ < \ 
\ C 
\ \ : GEAR | 
\ <P 
<M Cn 
T + offf-M 
\ } y, } { 
d ul i S were 11 Vn upon I 
Cutter templets all the cards. Fig. 2 shows 
\ \ / two sets of templets for img the distance of this mark from the 
, 
/ bevel gears having center median line drawn ¢ this card. This 
5 / 1 } \ ] n 1; n ] f 
| 52 / 22 / angles of 22 degrees and 52. Was then reduced to decimals of a pitch. 
\ / / degrees respectively, and It was at first considered necessary to 
\ / / fifty teeth each [The rod J revolve the gear enough to have the edge 
/ Was set parallel to an el i the cutter n pl t s through the 
\ ment of the pitch cone of outer pitch point O and the corner of the 
\ : ] 
\ the gear. This was done top of the ner end of the tooth; but, as 
‘ si 
\ } J by calculating, for a 24-inch may be seen from Fig. 2, curve P, on gears 
er = radius, the chord of the of small center angle this ut the root of 
Fig. 2 complement of the center angle, and the tooth away considerably. It was then 
measuring the length of chord thus de- considered advisable to revolve the gear 
which the Lrackcts D and D may be termined with a steel tape from points so that the cutter left nearly as much at 


moved and clamped wherever wanted: on J and on the base 24 inches from the top of the tooth at the inner end as it 


upon D and D’ are clamped the outlines the axis at G, as shown. Then the plates took off at the root The settings which 


f the outer and inner ends of the space at D and D’ were set perpendicular to J, would produce this result were determined 
between two teeth of an involute bevel and the space templets clamped on. The for a number of gears of center angle 


gear. The outline of a segment of a_ positions of these templets were deter varying, by steps of 4 degrees, from 18 


I 


beveled gear of any desired center angle mined by measuring the radii of the pitch degrees to 52 degr \t the same time 


yr pitch may thus be constructed. TJ is circles from A, and making the distance the settings which would use the edge 
the outline of a cutter templet drawn upon between the two templets one-third the of the cutter to pass through the outer 
stiff cardboard; it is clamped to the slant height of the pitch cone. The two pitch point O and t rner of the top of 
bracket F, free to slide along the rod _ templets were brought into alignment by the inner end of the tooth were deter- 
J, which is splined to receive a key sighting across two threads, one stretched mined. TI! rmet rit f settings, in- 
attached to F; F is rigidly fastened along the base of the machine, and the licated by X 11 g. 3, seemed to require 
to the horizontal shaft H, which is other stretched from the top of A to the i revolving the gear through about .135 
free to turn in its bearings G and G’'; J top of J, care being taken first to see that ia pitch for any center angle of 18 de- 


may be fixed at any desired angle by / was in proper alignment with sf Phe grees and uj rd nd t tter series, 
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indicated by seemed to require a re 
volving through about .13 of a pitch. But 
it was noticed that as the center angle in 
creased, less stock was left on the top ot 
the tooth at the inner end, and less was 
taken off at the root. This is shown in 
Fig. 2; on the space templet for the small 
end of the space for the gear of 22 degrees 


center angle, the line marked 7 indicates 


the true outline of the space; the line 
marked M indicates the outline of the 
space as it would be when cut if the gear 
were set so that the cutter left as much 
stock on the inner end of the tooth at the 
top as it took off at the root; and the line 


marked P indicates the outline of the tooth 


would be when cut if the gear were 


set so that the edge of the cutter would 


+ 


pass through the corner of the tooth at 


the top of the inner end. On the templet 
for the inner end of the space for a gear of 
angle, the lines marked 


52 degrees center 


land A/ indicate corresponding features 
of the tooth; but here the lines almost 
coincide. This shows how much more 


nearly correct gears of large center angles 


ire when cut with rotary cutters than thos 


center angles. This is because 


Ol Sitictil 


which the teeth are de 


the circles upon 
veloped grow greater in proportion to the 
pitch circles of the gears as the center 
angle increases; hence the involute out 
lines of the teeth approximate more closely 
to a straight line ind there is conse 
quently less difference of curvature be 
tween the two ends of the teeth. 

The greater variation from the correct 
outline in the gears of small center angles 


as shown by the curves 7 and M in Fig. 2, 
would be still more marked were 


the fact that 


it not for 


when a gear ol center 


smal] 
angle rotates through any given angle, a 
point on its pitch circle (at either end of 
the teeth) passes through a ; 


the 


reater 
the 


are developed than it does for a large cen 


por 
teeth 


tion of circle upon which 


ter angle; therefore, for a given amount 


of rotation about its axis, a tooth of a 


small center-angled gear has a greater 


angular rotation about its centers of de- 
velopment than one of a large center angle. 
(The 


the intersection of 


taken as 
the 
to the surface of 


center of development is 


the axis of gear 
the 


pitch cone at the same distance from its 


with a line normal 
apex as the section of the tooth under con 
sideration.) This greater rotation about 
the center of development causes more 
metal to be removed from near the top of 
the tooth of the gear having a small center 
angel 

The difference of effect upon the inner 
ends of the teeth would prevent the extra 
thick the teeth of small 


points of center 


angles from entering the spaces of gears 


of larger center angles with which they 


are to run. It was deemed best to cut the 


gears of larger center angles as nearly 


correct as possible, and to cut the gears 


of smaller center angles to mesh with 


them \ curve was drawn, therefore, be 


tween the two series of settings which had 
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been determined, which, it was thought, 
this result curve is 
3. Then 
Brown 


would This 


give 
shown by the heavy line in Fig. 


four pairs of gears were cut with 
& Sharpe's involute bevel-gear cutters, ac- 
cording to the settings indicated by this 
curve. The gears were: 6-pitch, 20 and 30 
teeth, center angles 3324 degrees and 56% 
7-pitch, 16 and 36 teeth, center 
6034 


degrees: 


angles 2314 degrees and degrees; 
7-pitch, 28 and 48 teeth, center angles 30% 
s and 5934 degrees; and 10-pitch, 


The 


degree 
32 teeth, center angles 45 degrees. 
, 


settings 


were: 


Center angle 234% degs.;revolved .135 cir. pitch 
3044 139 
rm #8 6 “ 143 
45 15 
<6! "" 150 
59% ? ” 15 ‘ 
oC Is 


These gears all meshed to the correct 
depth and ran with the bearing surface ex 
tended the whole length of the tooth. At 
a speed of about 400 feet per minute at the 


periphery, the gears with the greatest 
velocity ratio rattled considerably; but 
this must always be the case with such 


gears cut with two cuts, if the bearing is 
distributed 


of the teeth. If it is 


along the whole length 
desirable to 


irs run quietly than to bear 


more 
, 

nave the ges 

the whole length of the teet 

should be revolved less from the 

allowing more to be cut 


position, thus 


from the inner ends of the teeth, which 


would leave the bearing almost altogether 
it the outer ends 

The 7-pitch gears of 16 and 36 teeth and 
30 teeth had 
inch about 
quarter of the slant hight of the pitch 
the dimensions for 
The 
the 


the 6-pitch gears of 20 and 


faces 4 long, which is one- 


those were 


me, as 


cutters designed. 
Fig. 4 
surfaces were distributed along 
The 


7-pitch gears of 28 and 48 teeth had a 


which the were 


shaded 


bearing 


parts of show how 


the sides of the teeth of these gears 


length of faces also about one-quarter of 
the slant hight of the pitch cone; but in 
this case the faces of the teeth were 14 
inches long. The bearing surfaces of the 
teeth of these gears were distributed simi- 
larly to those shown in Fig. 4. The 1o- 
pitch miter gears of 32 teeth had faces I 
44 of the slant 
The 
distributed 


inch long, which is about 


hight of the pitch cone bearing 


surfaces of these gears were 


similarly to that shown for the pinion in 
Fig. 4. 
The 


ually be obtained on the ordinary dividing 


exact setting desired cannot us 


head of a milling machine, so the spacing 


device shown in Fig. 5 was made. It is 


a circular plate 1g of an inch thick, with a 
pin in the center which fits in the holes 
of the index plate of the dividing head 
of the gear-cutting machine, and has a 
the size of those in the 


The 


rf the gear to 


series of holes of 


index plate, arranged in a spiral. 


required partial revolution 


obtain the correct setting is reduced to 


decimals of a revolution of the index plate 


Suppose this requires .125 of a revolution 
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of the index plate, as was the case with 
the gear of 48 teeth. The index plate 
used had 20 holes in the outer row, which 
makes two and one-half of its spaces cor- 


125 


respond to the required revolution. 
Therefore the pin on the spacing plate 
was inserted in the hole in the index plate 
second from the one in which the locking 
the dividing head had been in 
serted, and the index plate 
turned till the locking pin entered the 


pin of 
then was 
proper hole in the spacing plate, which, 
of course, in this case, was at a distance 
from the center pin of the spacing plate 
equal to one half of the space between 
the 20-hole row of 


consecutive holes of 


the index plate. 


A A A&A 


Compressed-Air Refrigeration. 


BY FRANK RICHARDS. 


I have lately received a personal letter 
in which the following occurs: 

“The paper written by you which ap 
the 
‘Domestic 


peared in the October Ist issue of 


‘American Machinist,’ upon 


Refrigeration,’ was especially interesting 
to me, and in speaking of the use of air 
for this purpose to a friend he was struck 
with the possibilities in this direction, and 
in his desire to get some more intormation 
e went to see one of the 
told that 
produce cold in 
The 
chemist was referred to your articles, but 


Now I 


would like to know if the degree of cold 


on the subject ] 


best chemsts here, who him 


while it appeared to 


theory it would not in practice. 


he thinks you are an enthusiast. 


you mention has ever been produced by 


experiment, so that I can convince my 
friend that the 
the ‘American 


facts and not on theories.” 


articles which 


Machinist’ 


appear in 


are based on 


I have to say that my statements regard 
ing the fall of temperature accompanying 
the re-expansion of air are based upon 
theory, but the theory is based on fact 
There is too much actual refrigeration by 
the use of compressed air constantly going 
on to allow of any dispute as to its pos 
sibility. Compressed-air refrigeration is 
employed upon many warships, and is 
also used exclusively upon vessels carry 
ing dressed meats and other perishable 
goods for the longest ocean voyages 

An interesting plant employing com 
pressed air for refrigeration came under 
my observation only last year, and a ref- 
erence to it may perhaps enable us to per- 
ceive what seems to be an essential feature 
of practical refrigeration. In the case re- 
ferred to it was considered necessary to 
freeze a considerable section of earth or 
sand so that it would be retained in place 
during the progress of an important engi- 
neering undertaking. . Several pipés, say 


6 inches in diameter, were driven down 


into the earth where the refrigeration was 
required, and arrangements were made 
for circulating through them a constant 
consider- 


current of air at a temperature 
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The 


temperature was actually secured by the 


ably below the freezing point. low 
re-expansion of compressed air, and this 
low temperature 
period of, I think, two or three months. 

The main compressor used was of the 


was maintained for a 


usual straight-line type, with a steam cyl- 
inder and an air-compressing cylinder in 
the same straight line, and with their pis- 
tons moving together; but in connection 
with the steam cylinder, and also in the 
same straight line, and forming also a part 
of the driving apparatus, was another cyl- 
inder operated by the compressed air. The 
operation of the steam, as used in the 
the 
as in the cylinder of any other steam en 


steam cylinder, was precisely same 


gine. It entered the cylinder, did its work 
for the stroke and was discharged at the 
exhaust, and we have no more to do with 
it. 

The complete cycle of operations, so far 
as the air was concerned, was as follows: 
rhe first the 
cylinder, where it was compressed to the 


air entered compressing 
required pressure, and was delivered at 
quite a high temperature in consequence 
From the 


hot 


of the compression 
the 


compres 


sing cylinder air 


compressed 
passed to a cooler, where it was cooled to 


] 


the temperature of the water that circu 


lated in the cooler. The cooled air then 


entered the air-driving cylinder, where 


it was used precisely as the steam was 
used in the steam cylinder, and helped by 


} 
t 


its pressure to drive the machine, the work 


done by it being to that extent a distinct 
saving of power. The air was then dis 
charged from this cylinder at a greatly re 
duced and consequently at a 
Although _ fri 


this point the conveying pipe was thickly 


pressure, 


very low temperature. ym 


inclosed in non-conducting material, the 
cold was so intense that around the ex 


haust passage a thick external coating of 


ice was formed by the condensation and 
freezing of the moisture of the external 
was then conducted 


itmosphere. The air 


as directly as possible, and in pipes 
thickly covered all the way with non-con 
ducting material, to the pipes embedded 
in the earth, to be frozen where the tem 
perature of the air was raised by the ab 
heat the This 


transfer of heat from the earth to the in 


straction of from earth, 
tensely cold air of course constituted the 
that to be 


The air, after circulating 


freezing process was desired 
accomplished 
in the earth-buried pipes, and absorbing 
as much heat as possible from the earth 
in the vicinity of the pipes, emerged from 


there at a considerably higher tempera 


ture than that at which it was exhausted 
from the working cylinder; but as it was 
still colder than the external air, the pipes 
here also were covered with non-con 
ducting clothing all the way back to the 
compressing cylinder again. The air then 
entered the compressing cylinder, was 


compressed again, and the cycle of opera 


tions went on 
this cycle of 


The only part of opera 





AMERICAN MACHINIST 


to 
the air in 


notice 
the 


tions that it is necessary tor us 
particularly is the use of 
working cylinder. The air came to this 
cylinder at normal temperature, or at 
about the temperature of the outside at- 
mosphere, but it was discharged from the 
cylinder intensely cold. Although a slight 
loss of temperature may have occurred on 
account of the work actually done by the 
air in driving the piston, the great cooling 
was on account of the expansion of the 
air and the increase of volume between the 
and the the 
The most important function of the cylin- 
the 


entering leaving cylinder 


der in connection with refrigeration 


was in providing the means of expansion 


without subjecting the air to friction dur- 
ing the expansion. So far as a cut-off was 


operative, and expansion occurred in the 


cylinder itself, that expansion of the air 


would be without friction, and the fall of 


temperature would coincide with the theo 


retical figures. So when the exhaust took 


place, and a still further expansion oc 


curred, a large free passage was provided; 


there was little friction, 
fall of temperature occurred as expected 
In the case of discharging compressed 
air at normal temperature into the atmos- 
a high-pressure charmbe 


phere, or from 


into a low-pressure chamber, by means o 
tortuous or 


friction of the at 


continuous flow through fine, 
cl oked 


through the 


the 


passages, 


passages tends to largely 








MAKING 


feat the intended purpose by heating the 
air as it escapes and preventing to a large 
extent the expected fall ot temperature 
An intermittent discharge from one cham 
ber to another through a large free open 
ing gives a very different and a much bet 
ter effect, and some device that will accom 
plish this seems to be a necessary part of 
a successful apparatus employing com 
pressed air for refrigeration. The air un 
doubtedly 


frigeration, and its 


furnishes the possibility of re 


use in an engine Io! 


motor purposes enables it to perform two 


services at once, and at the same time 
to give better results for the latter than 
when not employed for the former 


compressed air 


the 


In the employment of 


ior earth-freezing referred to above, 


same air was used over and over again, 


the little 
at the 


1 
smali aunt 


loss that occurred through leaks 


stuffing boxes being made up by a 
‘} 


liary pump or compressor. This 








STEEL 


arrangement was necessary tor two Tea 


sons: First, because the air returning was 
still colder than the external atmosphere; 
and secondly, because the constant use ot 
a new supply of air would have caused an 
accumulation of moisture deposited in the 
which would have frozen there and 


choked 


pipes, 


ultimately have them up com 


pletely. 
In the use of air, for refrigerating pur 


poses, from the public supply proposed, 
the air would have been drained of a larg: 
but there might 


to 


proportion of its moisture, 
still be sufficient to make it mecessary 
provide some special devices for disposing 
of it in cases where an unintermitting re 


frigeration was to be maintained 


- 4 a 


How the Steel Wool is Made. 


Che description of “Steel Wool” which 





appeared in our columns a short time ago 
made trouble for some of our read 
| | 1 +] — 
who immediately tound themselves study 
ing up different dé es by which tl 
shavings migl be O1 poor 
ww at least was strt 1 badly by 
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ind has | p ( up 4 
present t vill be proper tor us t 
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WOO! 
through contemplated a solid cylindrical 
surface, turned true and smooth to begin 
with, and then attacked by a lot of V-tools, 
each cutting its own little shaving As 
the V-tools could not be placed close 
enough together, there was to be another 
row ot too to ut iter ind so placed 
that tl would sp e previous cut 
Then for another device he had a gradu 
ally closing die, p sely like a screw 
cutting die, but with means provided for 
preventing any lor udinal advance whil 
the cutting was going o Here he would 
have a great number ot cutting points 
ch making it WI having, but they 
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ving metal. These were to be mounted 
in ball-bearings so as to turn easily, and 
set with a slight inclination so that they 
would turn slowly while the cutting was 
going on. 

Probably some other inventors who 
were attacked had schemes equally wild 
as these, and some no doubt had better 
ones. The schemes mentioned were es- 
sentially wrong in starting with the V- 
tool, which is one of the worst, if not 
the worst, of all the cutting tools for the 
production of chips. It makes few chips 
and it wears very fast, while it is evident 
that the steel wool must be cut cheaply 
and rapidly, and with a tool or tools that 
wear slowly and do not require frequent 
grinding. 

The actual arrangement employed for 
making the steel wool seems to put both 
the material to be cut and the cutting tool 
under the very best conditions for easy 
cutting and for the maintenance of the 
cutting edge. <A single cutting tool, as 
there used, will easily cut a hundred times 
as many shavings as a hundred V-points 
will cut, and the regrinding and resetting 
of the tool is one of the simplest of opera 
tions. A single sentence tells the whol 
story, and then, as in so many such cases 
the wonder is that everyone did not think 
of it at once Circular disks of sheet steel 
are clamped tightly together and slowly 
revolved, and the shavings are turned off 
the edges of them with a sharp tool 
with an edge covering all of them at 
once. The grade of shavings produced 
is determined by the thickness of the 
sheet metal and the rate at which th 
tool is fed. The shavings, of course, hav 
the best possible chance to flow away 
When the es 


sential idea of the operation is caught, 


without being broken up. 


there is nothing more about it that is nec 
essarily of interest to our readers, so we 
need not now trouble them with any min- 
ute details. 

The cut shown herewith gives a very 
clear idea of the construction and opera 
tion of the machine used for this work. 
The large friction disk upon the vertical 
shaft at the left of the cut, which is the 
back of the machine, is driven by any 
suitable means, as by the quarter twist 
belt shown, and gives motion to the ma- 
chine. <A friction wheel upon the hori- 
zontal shaft is driven by this friction disk, 
and upon this shaft is a worm which ro- 
tates the sheet-metal plates 4 from which 
the shavings are to be cut. The cutting 
tool 15 is seen in contact with the edges 
of the plates, and a guard or guide 18 is 
placed over the tool to prevent the ac- 
cumulation of shavings and make them 
flow off out of the way. The main hori- 
zontal shaft also carries a small cone pul- 
ley which is belted to another cone pulley 
below, the speed changes here made de- 
termining the feed and the grade of shav- 
ings produced. The second shaft carries 
a worm which drives a short cross-shaft. 


ind this in turn carries another worm 
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which drives the feed screw. The teed 
screw is provided with a clutch for throw 
ing it out of gear and turning by hand 
when required. The tool carriage 1s con- 
nected by the tie 19 with the sliding box 
20, so that as the tool feeds inward, reduc- 
ing the diameter of the plates, the sliding 
box and the friction wheel 2 are moved 
outward on the face of the driving disk 
and a nearly uniform speed for the peri- 
phery of the sheet-metal plates is main- 
tained. The machine requires very little 
attention, and one man can run quite a 
number of them. 


A r A 


Gear Cutter Grinding Machine. 


Anyone who has had much to do with 
what are known as patent relieved gear 
cutters is well aware that there are some 
special difficulties connected with their 
proper grinding, such as the liability to 
grind one tooth more than another, or to 
grind the front faces of the teeth other- 
wise than radial, the result of such grind- 
ing being that the exact form of gear tooth 








GEAR CUTTER GRINDING MACHINE. 


desired is not secured, and that an un 
equal amount of work is done by the dif- 
ferent teeth of the cutter. 
ties manifest themselves the more plainly 


These difficul- 


in the case of automatic gear cutting ma- 
chines, which, as is now largely the cus- 
tom, are often driven to their full capacity, 
making it necessary that the cutter should 
be able to render the best service in order 
to stand the work. 
experience with such difficulties has led 


Some considerable 


to the design and construction of the ma- 
chine which we illustrate herewith. This 
machine consists essentially of a spindle 
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upon which are fixed two beveled edge 
erinding wheels of emery or corundum, 
the one wheel being beveled right-hand 
and the other left hand. The cutter to be 
ground is placed upon the end of an arbor, 


the upper end of which has fixed to it an 


index wheel with a number of notches 


corresponding to the number of teeth in 
the cutter to be ground. Some of these 
indexes are to be seen on the floor at the 
right of the machine, and one of them 
upon the arbor referred to. This arbor 
passes through a T-shaped casting which 
is pivoted to one of the arms extending 
downward from the sleeve, which is seen 
attached to the horizontal shaft which 
passes across the machine at the top 
This shaft can be given an oscillating mo 
tion by means of the lever seen at the 
right, which is provided with a pawl and 
ratchet for the sake of securing a con- 
venient position. 

The end of the arbor which takes the 
cutter to be ground can be turned up to 
ward the operator, and the cutter being 
secured to it, it is then turned downwards, 
bringing the index at the top. The cut 
ter and the index wheel can then bi 
slightly rotated by means of the knurled 
screws seen in front just below the index 
wheel, and the face of a cutter tooth can 
thus be brought into contact with the 
running wheel. The cutter is then 
swung forward toward the center of the 
wheel to the required depth, and a stop 
is set, thus defining the position of each 
tooth of the cutter accurately. 

The wheels are placed within the tank 
formed at the top of the machine in 
order that the cutter and the wheel may 
be flooded with water, and this is done by 
means of the pump shown at the side, 
which delivers water to a nozzle between 
the two grinding wheels, which nozzle 
delivers two streams, one directed up 
ward and the other downward, the cutter 
passing between them; and the quantity 
of water is so abundant that rapid grina- 
ing can be done without danger of heat- 
ing. 

For the ordinary or smaller cutters, but 
one grinding wheel is required; but in the 
case of very large cutters, where the cut 
between the teeth does not pass clear 
through, it is necessary to use both 
wheels, turning the cutter over upon the 
arbor to grind the second side after the 
first is finished. The machine is found to 
be efficient also in the case of gangs of 
cutters, and by its use it is easily prac- 
ticable to secure uniform results in such 
gangs. The machine is made by Gould 


& Eberhardt, Newark, N. J. 
A A A 


For the maximum horse-power of a 
shaft some persons use the following: 
Multiply the cube of the diameter in 
inches by the turns per minute and divid2 
this by 205 for cast iron, 110 for wrought 
iron and 82 for steel. The quotient is the 
horse-power of the shaft. 





| 
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Bicycle Hub-Forming Machine. 

The accompanying illustration is of a 
new hub-forming machine especially for 
bicycle wheel hubs, which is being intro- 
duced by the Prentiss Tool & Supply Co., 
of New York. The machine is essentially 
the same as others of its class, but has 
some new features which may be of interest. 

The rod feed is, in principle, the same 
is the Parkhurst, and is operated by the 
lower one of the two vertical levers seen 
headstock. The usual 
ratchet teeth of this feed are not used, 
however, but there is a friction pawl or 


in front of the 


‘am which locks at a given position after 
it has been drawn up by the upper and 
smaller of the two horizontal rods which 
pass through the traveler. 

The chuck is of the usual split collet 
variety, and is operated by the machine it- 
self, instead of by a lever in the usual way. 
This movement is effected by means of 


the rod which passes longitudinally at an 
angle over the cone pulley, and when this 


rod is rotated by means of the small han 
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finished size. The back or finishing tool 
is placed nearly vertical, and its upper sur- 
face is given the desired contour for the 
hub, so that it can be sharpened by grind- 
ing across the end indefinitely without 
changing its form. At the right of the 
forming tools is a small slide to which 
are attached the two halves of a rest which 
are closed upon a finished hub not yet de- 
tached from the bar, which hub is then 
operated upon by the tools in the turret 
if desired, and is finally cut from the bar 
by the smaller slide shown at the extreme 
right of the carriage. The forming tool 
slides have an automatic feed and auto- 
matic release and there is an automatic 
feed also for the turret slide, the turret re- 
volving automatically as it is moved back- 


ward. Passing through the bed are two 


screws, the squared ends of which are seen 
projecting at the foot of the lathe. One 


of these moves the turret block upon the 
bed, the other the carriage. At the rear 


of the machine is a pump which supplies 











dle inserted in its upper end, it rotates two 
small eccentrics fixed to its other ex- 
tremity, these eccentrics pulling together 
and thereby tightening a clam shell fric- 
tion clutch which passes around a sleeve 
which ordinarily rotates with the spindle 
of the machine, but is threaded internally, 
and, when prevented from rotating by this 
friction clutch, tightening 
sleeve forward by means of the internal 
The collet is loosened 


forces. the 


thread referred to. 
by reversing the machine and again clos 
ing the clutch. 

On the carriage there are four slides, 
the two main ones are over the center 
carriage and operate the forming tools 
which are moved up to the work by 


screws, one of which is placed vertically 


over the other, and they are of the same 


pitch; but one is operated slightly faster 
than the other by reason of the fact that 
the spur wheels which connect them are 


unequal—this different rate of driving 
causing the finishing tool to overtake the 


ling tool as the hub approaches its 





Technical Books. 

“The Steam Navy of the United 
States.” We have before us a copy of a 
book bearing the above title, the author of 
which is Frank M. Bennett, a Passed As- 
sistant Engineer in the United States 
Navy, and not entirely unknown to our 
readers. As stated on its title page, the 
book presents a history of the develop- 
ment of steam power as a military appli- 
ance in the American Navy, into which 
history, as a necessary part of it, is woven 
the story of the beginning, growth and 
vicissitudes of the engineer corps of the 
navy. Many books have been written on 
naval subjects; but so far as we know, no 
special work has hitherto been prepared 
in any country dealing solely with the in- 
fluence steam engines and engineers have 
exerted upon the methods of naval war- 
fare. In this regard the book is unique 
and important, and will, we predict, find 
a place in public and private libraries, in 
government and industrial offices, and in 
all progressive officers and 


the hands of { 


itizens who have any interest 

navy and its mechanical 

the beginning, the author describes in de 

tail the first steam vessel of war ever built, 
” a 


lol logos, designed 


which was the “Det 
and built for the United States Govern 
Robert Fulton as long ago as 
1814. Following thereatter in orderly se 
quence, he brings to life again with pen 
fabrics of early 


1, 
the 


and pencil the rude steam 
days, and so on, step by step, until 
great battle-ship of to-day is evolved trom 
the preceding forms, and is very properly 
described as Robert Fulton described his 

I The “Ful 
Mississippi’ of 1842; 


invention—a “steam battery 
ton” of 1837; the 
the “Powhatan,” “Susquehanna” and 
“San Jacinto” of 1850; the great steam 
frigates and sloops of war of 1855, of 
which the “Merrimac” and “Hartford” 


were types, and the smaller sloops ot the 


same period, like the Dacotah” and 
Pawnee,” all pas n review wlore the 
reader in picturesque and interesting pro 
cession, Phe sloop-o! I “Niagara 
the ship that d the first Atlantic cable 
described cit \ ! pag P 
ture, and nt s given to John 
ericsson and 1 i vas 
the first screw-prop¢ essel of war 
Then comes the Ci War period, with 
ts revolution litecture 
rought about by the oO nee of the 
Monitor” and the demand for swift 
ulsers, and we se gain the grim 
ron wall drawn around = Charleston 
irbor by Johr I:ricsson’s turrets, 
ind the record-breaking trial trip 
Isherwood’s “Wampanoag.” The 
ypposition of the old school ot navalism 


to the introduction of these new types ol 


| : hich 


hips, in which steam was given predomi 


lant space, 1s not overlooked. and the 


culmination of the strife between the 
ailor and the engineer is told ina chapter 
viving the official record of the famous 
DuPont-Stimers controversy, from which 
the engineer and his mechanical innova- 
tions emerged signally victorious. The 
competitive trials of the first swift cruts 
ers—the *Madawaska,”’ 
“Tdaho,” is still told 
in a very interesting manner, and the 


Algonquin-Winooskt 


rivalry is revived for the information of 


“Wampanoag,” 
“Chattanooga,”’ etc 
once notorious 
the present generation. Then comes the 
story of the decay that fell upon our navy 
in the twenty years following the war, 
redeemed later by the account of the 
public awakening that caused the begin- 
Navy.” The author 


tells everything worth knowing about the 


ning of the “New 
personnel of the naval engineer corps; 
who the first engineers in the navy were; 
how they were appointed and graded; 
how they were dignified by being exempt 
from flogging (!); how patiently and 


persistently they multiplied the fighting 


capabilities of the navy, by forcing the 


adoption of their machines upon a 
conservatism so hidebound by tradi 
tion as to be blir d to its own in 





56 at 
terests; and how nobly they, both regu- 
lars and volunteers, took their proper 


place as combatants in the naval organi- 
zation when war it. The 
several chapters relating to the Civil War 
are of absorbing interest historically, and 


came upon 


should bring shame upon those modern 
naval reformers who airily refer to their 
engineer comrades in arms as “non-com- 
batants.” From the records of the Sur- 
geon-General’s office, reproduced in this 
book, it that the feur 
years of the war no less than one hundred 


appears during 
and fifteen engineers of the navy were 
killed in battle, or died of 
incident to the service, and the 


wounds or 
disease 
author prints a table containing the names 
of more than one hundred engineers 


killed or 


majority of 


wounded by violent means, a 


them by gunshot wounds, 
One chapter 
the 


forms and corps devices worn by the naval 


during the same _ period. 


describes, with colored plates, uni- 


engineers corps from 1837 to the pres 


ent day; another, with numerous pictures 
of cadets, tells of the beginning, 
and the 


engineer the 


growth 
admirable cadet 
Naval 

the 
given to technical education in the United 
States 


destruction of 


system at \cademy: 


and yet another describes impetus 


by the naval engineer corps All 


who admire heroism, and the rugged 


physical and moral qualities that mark 


men of action, will be charmed by the 
chapter devoted to Arctic exploration, in 
which the deeds of Chief Engineer George 
Wall IC 


prose \n 


Melville are told again in striking 


appendix gives in tabular 
form the names and record of service of 
all who have been members of the corps of 
\nother, appendix pre- 


a table with the names and dimen- 


naval engineers 
sents 
sions of all steam vessels of war ever 
built for the American Navy; this table 
represents an immense amount of labor 
in collecting data. <A third appendix, en- 
titled “Uncle Sam’s Whistle, and What 
It Costs,” 


with 


reproduces a war-time satire 
Isherwood Dickerson 
regarding the 

the ‘‘Pensacola.” 
are a great number of full-page half-tone 


dealing the 


controversy remarkable 


machinery of There 
plates presenting portraits of the different 
engineers-in-chief of the navy and other 
distinguished engineers, and showing ex- 
amples of practically every type of war 
steamer our navy has ever possessed. In 
addition to the plates, the text is greatly 
assisted by a large number of cuts show- 
ing vessels and machinery described, dif- 
ferent types of engines, boilers and screw 
propellers, old and new, being shown in 
this graphical manner. The style of this 
work is that of a popular narrative, suit- 
able for the general reading public, rather 
than technical, and it can hardly fail to 


interest all who see it. Either to read as 


a narrative or as a reference volume, this 
will be found a book of great value to all 
who are at all interested in either naval or 
engineering matters. It contains 953 6x9 


inch pages. Cloth, $5 
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Letters from Practical Men. 
Tools for the Planer. 


Editor American Machinist: 

I happen to be running a planer on a 
variety of work, and I am not satisfied 
with the way I do some things, and I 
would be glad if you could put me in the 
way of doing them better. For a starter, 
could not you or some of your readers 
tell me the best way of holding thin flat 
Then, say that I 
have a piece like the sketch, Fig. 1 (this is 
the end of it), are there any braces, as A 
(which is a piece of wood), that can be 


pieces on the planer? 


lengthened or shortened for different sizes 
of work? Please give sketch of tool holder 
for planer, one that can be clamped in the 
usual way in the head, and use a small 
tool first for planing the top, and then 








3 1, ZA 
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platen, that no hammering should ever bx 
done upon it, and that all possible care 
should be taken to pening or 
stretching the surface and springing the 


avoid 


platen out of true. 

If the platen has round holes in it, then 
a part of its outfit should be a lot of stakes 
like the sketch, Fig. 2, made of square 
iron or steel, with a stem turned to nicely 
fit the holes in the platen, and the head 
drilled and tapped for a horizontal screw, 
and a screw in it with a hardened conical 
cup end. If the holes in the platen were 
34 inch, then the head of the stake might 
be 114 inches square and, say, 114 inches 
high with a 5¢-inch set-screw. Then, in 
connection with these stakes, there should 
be a lot of round steel pins of different 
lengths, say 5-16 inch diameter, or larger 
if long, and ground to a point on each end 











Fig. 7 
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SOME 


the same tool to reach in under and plane 
at XY. It might not be the same tool, but 
I mean a little tool only an inch or two 
long, that would clamp into a holder and 
be set around in different positions. 
JUNIUS. 
[‘‘For a starter,” we can mention a de 
vice for each purpose, and then if anyone 
ne 
the 


will do better we will thank them. 
at least of the 


columns of the “American 


devices has been in 
Machinist” so 
many years ago that it may be new to the 
present generation of young machinists. 

When we first had anything to do with 
a planer, taper stakes and square holes 
were the fashion, and the planer man never 
hesitated to drive them into the platen 
with all his strength in fastening down a 
piece or in bracing it properly. It has 


dawned upon a later generation that a 


stake should never be driven into a planer 


PLANER 
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TOOLS. 





and hardened, not too hard. When pro 


vided with these we have never had any 
difficulty in holding 
the planer, and they 
of many other kinds and shapes. 


quite thin pieces on 
are handy for pieces 
Say that we have a piece 4, Fig. 3, 3s 
inch thick, and we want to plane the whole 
surface of it. We suppose that one side 


has been planed, or, if not, that it is 


packed up with thin shims, so that it will 


have a good solid bearing without any 
springing down away from the cut. We 
merely place it on the platen where most 
convenient, set a number of the set 
screw stakes around it, and with the 
pointed pieces as shown, one end of each 


edge of the plate, and the 


the 
other end in the cup of the screw, 


against 
tighten 
them up gently and equally all around, 
and the piece will be held firm and secure 
and w:thout spr If the plates 


nging 
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are of large surface, there may 
to spring up in the center, 


-h can, of course, only be overcome 


y having a bolt and a long strap to reach 

» near the middle of the pla sub 
tuting another strap on the other side 
1en the tool gets to the middle. The 


Screws do not re 


1] - > Vd . } t ~} 
em will bring confidence and apprecia- 


and judgment also about tightening 
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the planer should be adjusted caretully s 
that the tool will not strike the pointed 
pins 

Now as to braces and vertical support 
for work on the planer. A variety of work, 
or even a range Wo! s not \ 
wide, usually calls ssortment 
thes nd Pp r sl wd be liberally sup 
plied with tl W oor blo g 
only a substitute o sh h sn 
to be depended up id t loes 
g ibsolute rigidity. In the case p 





ee 




















Fig. 3 


S 


Fig. 2 


HOLDING 
and adjustment. The screws in front that 
take the end thrust should be rather tighter 
the the 


front pins should be well bedded, and it is 


than others, and the points of 
well to try the back screws once or twice 
that the the 
front points happen to yield. 7 


pins and screws should usually be 


taken up if 


‘he side 


to see slack is 


set with 
a slight angle toward the front as shown, 


and the pointed pins should be used as 


long as possible, so that the end of the 


set-screw will not project far beyond the 
level of the stake. With the round stems 
to the 


points are 


stakes, if the set-screws and the 


not exactly in line, the stake is 


apt to swing around and let go entirely 
especially if the end of the screw sticks 
out very far. For planing very thin 


plates, the pointed pins may be flatted off 


on one or both sides if necessary to keep 


out 


of the way of the tool. The stroke of 


THIN WORK 


ON THE PLANER 


posed by our correspondent as the allow 


able length of the brace is small, a half 
inch set-screw with a threaded nut and 


nut or washer would answer the 


a loose 
purpose very well (Fig. 4). The set screw 
may be as long as will just clei 


ir the cor 


ner of the casti 


g¢ when the head of it is 
the the 
The 


nut should turn easily on the screw, and it 


in the angle formed by side of 


stake and the surface of the platen 


should be run down so that the screw may 


be set in place, and then the screwing up 


the nut will set the collar up tight 


against 


the work 
good set of 


The planer should have a 


bolts of different lengths, with long 


threads on all of them, and they can al 


used either for vertical supports 
inclined braces when required 
usually 


different 


the bolts and nuts, and 


assortment ol washers of 
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Star Feeds—Grinding Machines 
Scrap Heaps—Grinding Milling 

Cutters to Avoid Revolution 

Marks—Ball Bearings 
for Grinding Ma- 
chines. 

Machinist: 

October 22d, 


\merican 


In your issue of 


Editor 
page I00r, 
Tecumseh Swift queer to 
that the De La Vergne big 


feed on its 


Says it seems 


him boring 
mill has a star boring-bars. I 
for the 


Niles 


why it is any 


Vergn 


don't see 
De La 


more 


queet 


than for the 


: ar ; ' 
lool folks, who use the star feed often 
enough, as do many other builders of 
machine tools, in certain places. In the 


De La Verg 


ne boring mill the simple stat 


iced is made to give a great range of 
feeds to the boring head and also feeds 
the head both ways, and I don’t see any 


thing queer about it, except that so little 


machinery should give such a lot of 


changes 
\gain, in the 
1O40, 
that 


outset 


about our promises,” and then h how 
two torms ot g ding nd says that 
the one shown in } 1¢ 3 1 ethicient coa 
pulverizer, and that Fig. 4 is some Mr 
Smarty's impr t that wouldn't 
grind anythir N ct is that 
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catalogs of makers of such machin- 
ery. 

As to James Watt’s scrap heap, which 
Tecumseh Swift and others mention, I 
think, if memory serves me correctly— 
though as it is some years since I last read 
the life of that great man I may be wrong 

that Watt spent much more time on the 
rotary or “wheel’’ engine, as he called it, 
than he did on the common form of cylin- 
der and piston engine, and if anybody can 
make scrap faster than by building rotary 
steam engines I don’t see howthey manage 
it, that’s all. James Watt was like every 
other mortal man, wise engineer though 
he was, and the only men who don’t make 
mistakes are those who never do any- 
thing. 

Ernest McGrath, August 6th, page 751, 
says the mill “revolution mark” is due to 
the wear of the emery wheel in grinding 
the teeth of the mill, because the mill 
wears off a little with each tooth ground, 
thus leaving the first tooth He 
says the difference may be as much as 


long. 


“two thickness of paper,” which is 0.002 
inch in thin tissue paper. If Mr. McGrath 
will try the experiment of grinding twice 
or three times round a mill, he will find 
that 
Again, 
taking a 
closer to the work,” 


the mill doesn't have a long tooth. 
Mr 


“strong 


McGrath speaks of a mill as 
grip, thus drawing it 
and adduces a planer 
cut in support of this idea. A planer cut 
is not a mill cut, nor in any way similar to 
it, and mills don’t dig into work, as a gen- 
eral thing; and 
push away mighty hard, too, even with a 


they push away from it, 
big “front rake’ angle to the teeth. 

August 20th, page 790, takes 
a more rational the revolution 
mark; but, curiously enough, Jerry Mof- 
fitt, of I., a town where 
machinists ought to about 


“Quirk,” 
view of 


Providence, R. 
know a lot 
milling, accepts the “long tooth” idea of 
MeGrath’s, and advocates grinding every 
fourth tooth of a mill until all are ground, 
and says this method of grinding would 
cause a mill to four revolution 
marks to each revolution made by the 
mill! This whole revolution-mark matter 
was fully discussed in the “American Ma- 
No one has 


make 


chinist’’ a long time since. 
yet used a mill which did not make one 
mark for each revolution, no 
more, no less. A side cutting mill may be 
ground in place in the machine until the 
teeth “indicate” true, which means a varia- 
tion in tooth 
measured, and it will yet make a revolu 
tion mark; just why no one has yet told, 


distinct 


length too small to be 


to my knowledge at least. Probably many 
readers of the “American Machinist” have 
forgotten the “The 
tion Mark,” but the revolution mark stays 


articles on Revolu- 


on all milled work just the same, and 
seems likely to remain in evidence. It 
may not be very deep, not over 0.0001 
inch, but it is very plainly visible on all 
work finished with a side cutting mill. 

A still less to be expected obliviousness 
cerrespondent is to be 


of a “practical” 
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found in this paper, November 26th, page 


Fiz, A. W. Parkhurst this 


paper has not yet noticed the application 


where says 
of ball-bearings to high-speed journals, 
and goes on to say that he has designed 
a machine for grinding cycle ball cups, 
which has the wheel spindle running on 
#;-inch balls. In its issue, May 21, 1895 
page the “American Machinist” 
printed a full description, with both half- 
tones and blueprint reproductions, of the 


517, 


Lozier cup and cone grinding machines, 
which have the spindles carried on ball- 
bearings. The Lozier machines, at Tole- 
do, O., give the first examples of grinding 
machine spindles carried on balls within 
Cold sheet metal rolling 
mills are successfully journaled on rollers, 
not balls, at Attleboro, Mass., with a very 
I do not think I 
would put ball-bearings in a heavy lathe; 
but 
hard rolls, hard lathe spindles and hard- 


my knowledge. 


great saving of power. 


with roller bearings, composed of 
ened integral cylinder roll tracks, | am 
convinced lathes would give entire sat- 
isfaction. The cylindrical roller operates 
with less friction than balls in cycles and 
trotting sulkies, and is probably better 
than balls in all places for which its shape 
makes the cylinder suitable. 
EASY WAY. 

A a A 


Reciprocating Parts of High-Speed 
Engines. 
Editor American Machinist: 

I have read with interest the description 
of Mr. Hollingworth’s engine which ap 
peared in your issue of January 7th, in 
which we are told that “a weight of recip 
rocating parts has been secured which, at 
the given speed, results in a remarkably 
uniform pressure throughout the stroke,” 
and I am led to express some views, 
which by many will be considered hereti 
cal. 


It has seemed to me for a good many 
years that Mr. Porter's original applica 
the the 
parts to equal:ze the pressure upon the 


tion of action of reciprocating 


crank pin was wrong, and as this method 


is the one which has been generally 
followed, where any attention has been 
paid to the matter, it follows that, in 


ny opinion, common practice, of which 
this engine is an illustration, has been 
wrong. 

Mr. 


of the reciprocating parts could be made 


Porter discovered that the inertia 


to absorb more or less of the steam pres 
sure upon the piston at the beginning of 
the stroke, and to give it out again at the 
end of the stroke, and thus, to a large 
degree, overcome the unequal pressure 
through the stroke due to the use of an 
early cut-off. By proper adjustment of 
the weight of these parts to the speed, he 
showed how a tolerably constant pressure 
could be produced upon the crank pin 
as the stroke advanced, in spite of the 
rapidly falling pressure of the steam, and 

assumed, and others have accepted, that 
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This he 


did by so adjusting matters that the recip- 


this was the proper thing to do. 


rocating parts should absorb about one- 
half of the total steam pressure at the 
beginning of the stroke, which results in 
the equivalent of this half of the steam 
through the 
is abruptly 


being continued 
the 


stopped, to be succeeded by an equal force 


pressure 
stroke to end, when it 
in the opposite direction, applied with 
equal abruptness. 

This is what Mr. Porter taught in his 
great work, “The Steam Engine Indica 
tor, and the Development and Application 
of Force in the Steam Engine,” and it is 
still considered by most designers to be 
the logical application of the action of the 
reciprocating parts as first disclosed in 
that Mr. 
early changed his views as to the prope 


work. Porter seems to have 
adjustment of the weight and speed, as he 
published in your columns for August 
22, 1895. an account of some experiments 
made in 1870, in which quiet running was 
found to attend a speed such that “‘it [the 
inertia at the beginning of the stroke] 
amounted to more than the steam pres 
wide circula 
tion and high Mr. Porter’s 
book, it is not surprising, however, that 
the attainment of uniform crank pin pres 


still understé T rd 


sure.’ In view of the age, 


standing of 


sure, as there taught, is 
by most engineers to be the proper thing 
to aim at, but I want to ask if any arrange 
ment can be conceived more likely to lead 
to pounding on the centers; and if pound 


ing was an object to be desired, how 


anyone could advise a method more cer 
tain of producing it? 

In point of fact, the adjustment should 
be such that ‘the reciprocating parts will 
absorb at least all the 


the beginning of the stroke. 


steam pressure at 
This adjust 
ment would lead to the crank pin feeling 
no pressure at the beginning of the stroke: 
but, starting from nothing, it would feei 
a gradually increasing pressure during the 
the the 
would abruptly stop and be succeeded by 


stroke to end, where pressure 


a similar pressure in the opposite direc 


tion, beginning as before at nothing 
Pounding cannot be produced by stop 
ping the heavy it 


may be, or 


pressure, however 


however abruptly it may 
be stopped. The pounding is produced 
by reversing the slack, and if this is done 
by a heavy pressure, abruptly applied as 
in the usual plan, it will be taken up sud 
denly, which is exactly the way to pro 
duce heavy pounding. On the contrary, 
if taken up by a pressure which is grad 
ually applied, we should expect little or 
It seems to me the 


no pounding. argu- 


ment is unanswerable. 
C. O. GRIFFIN. 
& a & 
“Limit Taps.” 
Editor American Machinist: 


I wish to call attention to some of the 


points in the article by Mr. Arnold, in the 


November 26th, on “Limit Taps.” 


issue of 
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1 


It points out very plainly some of the im 
| 


periections oO! taper an¢ taps, 


putting special emphasis on the truth that 


whenever a tooth ‘cuts, it is dulled, and 


changed in form, an amount correspond 


ing to the cutting. It then describes a 
tap, calling it “limit tap,” that cuts each 


part of the groove (taps are employed to 
cut spiral grooves) with a different part 


fa different tooth. In the limit tap, no 
' 
s 


part of the cutting edge of any tooth 


corresponding part of another cutting edge 
when that one 


following it. Therefore, 


part is dulled—which it must be if it cuts— 
there is no tooth on the same tap that will 


Mr. Arnold 


recognize this, for, to attain accuracy, he 


correct the cut seems to 


uses three taps exactly alike, thus provid 
ing three teeth to cut each part of the 
groove. He claims these three teeth fol 
lowing each other secure accuracy within 
a very small limit, and that this limit may 
be reduced at pleasure, by running mort 
taps through the work 


Now, it 


but imperfectly attain the same end the 


seems to me these three taps 


many teeth in the cylindrical tap are 

designed to attain. We are told that 

after once cutting any metal, the teeth 
| 7 

on a cylindrical tap are no _ longer 

of the original shape But if three 


limit taps passed through work will make 
it correct, the three first teeth of a cylin 


drical tap are sufficient; the others may 
all be considered reserve teeth to com« 


forward teeth wear and 


words Mi 


teetl 


into action as the 
lose their shape. In other 
Arnold 


what he tries to show cannot be dune 


proposes to do with three 


with 
1 : 
several times three teeth more advantage- 
1 1 
ously placed. 
Mr. Arnold truly say 
work easier than cylindrical taps, but fails 


to point out that the reason is they do 


s these limit taps 


the work intended 
Wo. S. 


but part of 
ROWELL 
Cleveland, O. 


aaa 
School Draftsmen. 


Editor American Machinist: 


I have been much interested in your 


“School 


made on 


remarks on Draftsmen,” and in 
the 


correspondents. 


comments them by your 
As a school man, I am 
willing to admit the justice of some of 
the criticisms made, and I think that all 
teachers of drawing will admit that they 
are not satisfied with the results of their 
But it 


to have been overlooked that drawing is 


drawing teaching, wholly seems 
but a small part of the matter taught in 
the that 


and those necessarily 


schools, and but a few hours, 
disconnected, 
All the same, the 
We 


to make the 


can 
be given to the work. 
drawing is capable of improvement. 
of the schools are anxious 
most progress possible in the time at our 
command; most of the technical schools 
are doing all that their time will allow to 


student with shop meth- 


familiarize the 
both by 


actual work in shop and 


ods, 
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undry and by instruction in the 


methods of doing work It is not 
sible, except to a limited extent, to de 


a school 


sign and construct machinery in 


shop; expense and time do not permit; 


but the aim should be, in all manual work 


drawing, forging, turning and what not 


to use actual shop methods and, so far as 
done go to 


possible, to have the work 


wards the completion of a machine o1 


use lf this be done, the el 


articie ol 


ments which you say are lacking, i. e 


consideration of the means to be em 
ployed in making the piece which is being 
drawn, and cost of different methods, wiil 
naturally be emphasized in the work and 
will take their place in the course 

We are glad to have your criticism of 
wherein it 


our work and to know seems 


to be lacking. But, if you condemn our 
present methods, is it not a duty to sug 
gest something better? Let us hear from 


and 


COUTSES 


tell us where we can 


We are glad to 


you shopmen, 


improve out 


This is the correct to the 


aT 
piace, 
} t : 
When the e it1o s le form 
i. p : 1 
1 
3 
2a a 
os ; cal the nal value of 
must be increase Dy ) W he 
2/ 
3 fp, et ition fa but it can be 


ut in another 


form, 


A A A 


Gear-Cutting Attachment. 
American Machinist: 


| 
I 
1 trequently hear the remark 


Ee 


itor 
irom pro 


prietors of jobbing shops who are fairly 


equipped, “I wish we could afford to own 


machine 


a milling 


One of our ingenious proprietors hers 
had twenty gears to cut, and has built the 
rig shown herewith He attaches it to 
his 18-inch lathe, d \ h rou 





GEAR-CUTTING 


adopt all suggestions which are 


able and which we can see are to be o 
advantage 
ARTHUR JI, 
Institute 
A A + 
Another Solution of Cubic Equations. 


equations ap 


Pratt 


As the solution of cubic 


pears to interest your readers at present, 
I am prompted to send you the following 
solution: 
Let the 
xotopexr 


proximate value of xr is 


equation be in the form, 


qo, then a roughly ap 


3g 
t = { 
3 \9 t p 
2° - g 
substitute win a - z (2) 


vv 18 a nearer ipproximation 


peated substituting v for mu in (2), a 


] very 


close approximation can be obtained 


The following example will illustrate 


ATTACHMENT 


belt trom a drum countershait overhead, 
1 | ‘ | | — 

and when ook this photograph, was 

using a pi of 6-pitch Clough cutters, 


forming a tooth 1-inch face at the rate of 


PATTERSON 


Dayton, O 


[The photograph shows the attachment 
placed upon a compound rest, which is 
swung around to an angle; whether to 
vive a better view of the device or to make 
the belt lead properly, we do not know. 
It is to be noted also that by the method 
of indexing adopted, the lathe can be 


sas 
Sizes of Collars for Shafting. 
Editor Amer Machinist 


I would like to know, through “Ques- 
tions a Answers” published in’ your 
paper, if ther ( indards for col- 
irs | . tion the sizes 


RAYMOND DECKER, 
Draughtsman 


nquiry re- 








garding sizes of collars for shafts, is re- 


ved. 
In reply we send herewith a blueprint 
f our Dr. 6881, giving dimensions of 


and loose collars for line 


: ' ; ee 
laiting. These are the sizes that we have 


een using for many years past, and they 


em to be in every way satisfactory. 
WM. SELLERS & CoO. 
Ph Iphia, Pa 
Loosk COoLbLars. 
* , Diameter I k- Diameter} Lengtl 
eka of ness. of of Set of Set 
Collar Coll 1 Screw Screw 


Inches. Inches. Inches. Inches. Inches. 





l lj } 18 16 
14 1; 73 ; : 
I 24 1 16 
! ° ! 7 Ma 
1} 23 1,3 i's 
2 14 ii 
2} } I y*s 

: | Ij 

i } 1 ,"s 

3 j ly 

34 $i I } 

13 Sis Ij i i 
4 51 [ i I 

} Og 1; ; I 
& f | ; ’ 

5 7 2 i I 
5) s 2 i I 

Fasr CoLbLars. 


Name of Diameter of Thickness of 


Shaft Collar Collar 
Inches. Inches. Inches. 
I Y 4 

{ 2i 
2 28 
>I . 9 
<4 5 ié 
23 33 ié 
24 38 
. 11 
3 4 16 
2} | 11 
34 44 16 
34 42 j 
e 15 
4 5&5 16 
44 6 I 
‘ a ' 
» / 1§ 
es par 3 
23 i lig 
1s) 54 14 
o4 Q 12 
7 4 14 
8 11% it} 


Editor American Machinist: 
Your 


and it 


favor of the 13th inst. to hand, 


reply would say that there is no 


standard for collars, each manufacturer 
making the coilars to correspond to the 
diameter of the bearings against which 
the collar is to run; these bearings all vary 
more or less, according to the designs of 
the different manufacturers. 

GEO. V. CRESSON Co. 


Philadelphia, Pa. 


Machinist: 
covlars for our shaft 


Editor American 
We d 


ing, but buy them. 


» not make 


There seems to be no 


regularity regarding their size. There 


should be 


and another for cast 


one for wrought 
We would be 
glad to hear that a standard was adopted 
CUMBERLAND I. & S. SHAFTING Co. 
Cumberland, Md. 


two standards, 


iron 
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\ number of shafting manufacturers 
are using Shartle’s safety collars, and upon 
inquiry of the manufacturers of these col- 
lars, the Middletown (Ohio) Machine 


Company, we were given the following 


PABLE OF SIZES OF SHARTLE'’S PATENT 
Sarery CoLrat 
L ES 
y , - SY 
¥ : 17) 
t S Xe L. 4. 
Inches. Inches. Inches. Dia.—In 
1? 22 1,*, Bx 3 I 
by 34 I we x I 
4] 3 13 x 4 I 
145 34 14 x 4 I 
2+, $4 1 2 x 4 I 
2y'4 j 2 i x i I 
2 “ 44 2 x I 
ais z 2 2x4 2 
3 54 2 x I 2 
34a 6 2 1 2 
11 , , 
3 64 7 2 
31 64 2 x 1} 2 


ass 
European Tests of Engines. 
editor Machinist: 
I feel impelled to make some reply to 


Harris 


\merican 
the communication of Mr Tabor, 
published in your issue of November 19, 


assure him and 


1896, and wish to your 


readers that here in Belgium our engines 
are tested running under actual working 
or commercial conditions, and from two 


thirds to the full load; yet, when my 
engines have been tested in such service 
as a grist mill, for instance, where the 
power is practically constant, the result 
is not better by more than IT or 2 per cent. 
Regarding the cylinders built in several 
pieces, they have been built in Paris since 
1872, that 
was exhibited at Vienna in 1873, and they 


built by 


and an engine made in way 


have been the same maker ever 


but that does not prevent the clear 


since; 

ance being too large, and it is, I think, 
too much in the Corliss and Reynolds 
engines for the same reason. In fact, I 


may say that as a result of considerable 
familiarity with the designs of American 
engines, I think they are generally open 
to the same objection, i. e., of too much 
clearance and prejudicial surface 
Regarding the troubles from broken or 
inoperative engines, I feel quite certain 
that such accidents are as much objected 
to by engine users in this country as else 
where, and the business conditions here 
would certainly not permit a builder to 
continue to supply engines likely to give 
rouble in that way 
accidents 


Hlowever, I do not see that 


are more liable to happen with cylinders 


made in three pieces than with those 
made in a lesser number, and in the case 


of water in the cylinder, I have found by 
experience that the shutter of my engine 


will move backward, and thus prevent a 
ir ¢ neral breakdown. 
A. BOLLINCKX. 


Brussels, Belgium 
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The Gas Engine in Belgium. 
Editor American Machinist: 
I wish to offer a remark in connectio1 
with the article upon “Development oi 
\broad” in 


In Germany the gas en 


Gas Engines your issue ol 


December toth. 


gines are preferred, but in Belgium, wher: 


much progress is made in machinery, th 


gas engines are declined. This is not on 


account of their consumption, which is 


indeed pretty well reduced, especially 


when the engines are used by gas makers, 
who can supply their engines with ir 
\fter trials of 


Enelish gas engines, the 


surplus gas, which costs next to nothing. 
four or five German and 
Co Eclairage du 
supplying 


Centre, a powertul 


light to the 


company 
city of Ostend, has given up 


those engines on account of their irregu 


larity and tediousness, and has adopted 


steam engines of our system (Bollinckx) 
I, however, must say one thing: In 
| 


england and in Gerinany, wl 
built 


iere the steam 


engines are not yet with the im- 


provements prevalent in Switzerland and 
Belgium, the gas engines have been mak 
ing great and rapid progress, while 1 
both the latter countries the first ] 
is given to the steam engine, and I bi 


lieve this will be so until the gas engines 


have 


improved 
S. WALTON. 


been greatly 


— 
Belgium 


4 A A 


Brussels, 


“Credit for Shop Improvements.” 


Editor American Machinist: 

In the “American Machinist” of No 
vember 19th an article appears under this 
title which will stand further discussio1 
It tells how the originators of shop 


provements are rewarded in a_ Bad 


manufactory of implements. 

This is a subject I have often consid 
ered, but during my experience of twenty 
years have yet to see the first instance 
where improvements in machine shops 
are ever paid for, or even, with rare ex 
gratefully received by anybody 


( ffere “d 


ceptions, 


Even criticisms of methods and 


suggestions passed between workmen, 
end in ill-feeling more often than other- 
wise. 


As a 


methods come natura'ly 


general thing, improvements in 


from the men do 
ing the work, and are more frequently 
spontaneous or “just thought of” than re- 
suits of deep or prolonged study, and their 
common reward, from foreman, superin- 
tendent or proprietor, where of any ac- 
count, is generally an approving nod, a 
remark of “that’s good” or “‘great head 
you've got.” I fixed up a little machine 


in a shop I had charge of a few years ago, 


for boring bolt holes in place of hand 
work on ironing coal cars Although this 
thing gave the shop an advantage over 


competitors in their locality by some two 


doliars a day in labor cost, I never got so 


much as a “thank you, ma’am” for it, and 
alwavs believed the “old man” fe It more 
like kicking himself for not having 
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thought of it than he did in remembering 
that any credit was due me; and in other 


cases, when telling of some new scheme, 
have actually been “jawed” for not having 
suggested it sooner. 

So far as my expe rience 
tors seem to feel that when a man draws 
his pay he is getting paid for « 
he is capable of doing connected with the 
shop. This is all right from their point 
[ induce men to rack 
their Whenever a man 


nakes a discovery, its disclosure to the 


of view. but does not 


brains much 


I 
foreman, superintendent or “old man” is 


recognition 


always prompted by hope of 


in some way—by promotion, praise, or to 


pave the way to a raise of pay. Every 


man has his share of vanity, and loves to 
and accomplishments, 


get shekels he'll 


display his gifts 
and if he 
thanks. 


In the case of these Baden manufactur- 


can’t accept 


ers, the article states that owing to the 
improvements they were able to lay off 20 
per cent. of the men, and of the money 
thus saved they divided part of it among 
Why didn’t this com- 
pany lower their price on the m 


produced, to put it in reach of more cus- 


the men remaining. 
ichinery 
tomers, thus benefiting the public, which 
would have enlarged their plant, not only 
giving them more profit, but giving em- 
ployment to more men, instead of sending 
some out to help lower wages in other 
shops? 

It is farther stated that in some shops 
the men “merely do what they are told,” 
That is also 


the men do in the army and generally with 


but suggest nothing. what 


pretty good results. If there is a good 


foreman who knows how to turn out 


good work and make it pay, any oncern 
him to con- 
Tom, Dick 


and Harry around the place, and a work- 


will find it won’t do to force 


sider instructions from every 


» what he 


and w ll 


is sense enough to dé 


always be relied on 


man who h: 
is told can 


11 1 


in all cases be better appreciated at d kee Pp 


his job longer than the man who is always 
trying to instruct his foreman. The as- 
sumption that all suggestions from the 


men are improvements is very far fr 
being a fact; and furthermore, there are 
always men in a shop who criticise 


- : I 
al d 


move made by the foreman 


every 
always 
idiotic suggestions to offer, 


have lot of 


taking when they are ignored, 
saying, 
boss is one of your know-it-alls.’ 
Suppose a man who is working in the 
shop, has held good positions before, 
actually is a better man and could con 
duct the shop better than his present foré 
man, can anyone bi: 
the 


wife 


that foreman for 
source of bread 
and babies? I 


enough to try t 


ime 
hanging onto and 
butter for his 
He has 


feed his family even if he don’t know 


guess 


not. sense 


enough to run a dirty little machine shop 


For just as sure as it takes money to pay 


rent, the best man will win in time; and 


the only thing for the time being for that 
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foreman to do, is to ignore or pirate that 


man‘s suggestions, or fire him out on some 


pretext. If the “old ma mund out 

could derive any benefit from chang.ng 
oremen, he’d change every day. But the 
nan who happens to be chain-lightning 


qualified in al 
; men don't 
now any better than to spoil a two-dollat 
jack-knife in making a ten-cent kite; have 
no idea about the commercial side of shop 


7 1 


improvements once knew a man who 


1 


was fitting up a bicycle factory to spend 


$43 getting up a grip for a spoke thread 


ing machine before he knew whether he 
was capable of building a bicycle after he 
had the spokes threaded. I 
“Why the deuce didn’t you buy a twenty- 
five cent hand vise to try that thing with?” 


Well, the 


the money never turned out a single bicy 


said to him: 


“old man,” who was putting up 


cle, blowed in his pile and gave it up 
May the Lord deliver me from a man 
who never can d is told without 
vetting in his eternal: “Don’t you think, 
Mr. Foreman, that it would be better” 
yop, yop, yop, etc., when nine 
of ten he'll “ball up the 


circumstances 


The best thing for any 


to tell his man what he wants done, and, 
necessary, when it is to be finished; in 
ise he has any doub s to the man’s 
ibility to perform the work successfully 


ntending to do it d the yreman dis 
oO 5 y “ t plan, | should 
ow the man where wrong, al 
¢ ¢ 1 i. 
iey should come to so definite conclu 
sion together rd 1gges ns ought t 
) ed it ne spirit they t 
given in t er o yurtesy I 1 
yreman can’t keep at the head he don’t 
belong there one I r must 1 
turn to the ranl intil | ymes mort 
G “+ 
l 
\ rp if T T d to 
says: “Sometin narrow-minded for 
nen st d in the wavy « iprovement by 
rep ng and an nizing good men, thus 
naking shop 1 gement a lur It 
rally happ t ire mo vay 
ne to skis t and when it come 
» a choice it won't pay y p to have 
eeling aroused by letting it be under 
stood that ther ipp il from a ) 
mat decis choice of methods 
that is a thing makes tl yreman 
. he had er job 
- } +) a rit , 
| re is no such thing a t i 
hop successfu with ha zen men 
» equal author eacl will be try 
g to nb ' | ) eT Ss 
wning , () t it he under- 
stood pt t perio leas tools 


soon be in the receiver's 


other consideration would 


the shop will 


hands 


Ey ery 


} : ] + , 
ve side-tracked by the men while they 
vere fighting for the boss’s job. I was 
superintendent of a big shop one time for 


»-H 1 

SiX § £ 

man they S p \ 

I Wi “ i l 
pro \ that 
V . 

t . the 
i ip ) ‘ ) ‘ 
ke determined 

, 
( 1 ( { | ( i i 
| 

or! | S 1 genera 

ng ) ytten 
, 
S ind w | i as 
me to believe that ‘ » in ten 
’ 2 : , 
Tea 7es more ti y ) ) ri¢ 
profit 
W. H. CHAPPELI 
Harvey, | 
hb A A 
\ novelty of the pre nt easol the 
lf sharpenit g skate The blade o the 


kate is made of two thin outer sheets of 
high carbon steel with a centr il piece oO 


soft steel, all, of course, welded into one 


As the outsides of the blades are hard 

ened and wear slowly, while the center 

remains soft, the latter wears away as 
st or taster the tside ind tf 


methods the melting point f several 


been recently determined as 


follows: Copper melts at 1,095 degrees 
Cent., or 1,939 degrees |] t ilver melts 
t 970 degrees Cent., or 1,714 degree 

Fahr.; platinum melt t 1.7590 di S 


here i t to the effect that the 
board w | — of inspe 
tion ot mat ! ( here 
ter to be the construction 
r t < th avy 
1 that ; } , . of « rsé 
know littl matter ré t 
to have cl 1c] yin y 
expe! é ha 
ae . - 
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[ W orl 
y 
( he lo 
] ; 
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w i A 1a inces its¢ is 
| i National Asso i 
of Sta y Engineers of America 
It is devoted to d 1 yns of subjects 
pecially interesting t e in charge of 
ionary engines, et It is standard 
ze, 9 X 12 inche ind n other respects 
up | 
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One-Sided Reports. 


Technical literature, whether in the 


periodicals or in permanent form, con 


sists to a large extent of narratives or 


statements of what has been done or what 


in the various lines of in 
Much of the 
matter has only an ephemeral existence, 
but still effect as it 
Much more comes to us in the shape of 


is being done 


vestigation and activity. 


has its flows along 


formal statements or reports of actual 


tests or experiments, and is stored for 


future reference. It is often, if not gen- 
erally, a most difficult task to determine, 
even approximately, the weight of author 
ity to be accorded to matter of this char- 
acter. Even when clear and precise in 


statement, which it often is not, it evi- 
dently carries various and indeterminate 
degrees of credibility on account of the 
large predominance of the human element. 
There is probably no other place where 
the personal equation should be assigned 
so high a value. Indeed, the usual defi 


nitions of the personal equation are not 
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broad enough to cover or suggest the 
uncertainties of technical evidence. 

And yet, if the truth is sought, techni- 
cal evidence is to be handled just as all 
other handled, and 
with the same promise of success. It 


interested or 


human evidence is 


comes to us either from 
from disinterested parties, and the latter 
it has been the fashion to hold in great 
the fact that 


from them we can never get the truth, be- 


respect. It is, howe ver, 


cause we can never get the whole truth. 


One who has no interest in the matter 
one way or the other, either to know the 
truth in its entirety, or to state it with 


telling and, if possible, winning force, will 
not have the necessary impetus and stimu- 
lus either in the investigation and procur- 
ing of the facts, or in setting them forth 
and in their most im 
pressive attitude. They will not know it 


all, and they will not tell all they know, 


in their fullness 


however honest may be their intentions 
The disinterested party who is expected 
to tell both sides never so tells either side 
that there is still that 
should be Keen the 
greatest stimulus to truth telling, as some- 
The final 


not much more 


said. interest is 
times also to truth concealing 
result of disinterested evidence is to leave 
any question still unsettled, because all is 
never said on either side of it. 

If the evidence of the disinterested man 
is insufficient, still more misleading and 
worse than worthless is it when one who 
will 
We 


are assuming all the while that every wit- 


is keenly interested one side 


upon 
undertake the presentation of both. 


ness before us is honest and truthful, but 
we must not forget that every witness is 
also human, and it is surely asking too 
much of human nature to propose our ac 
once wit 


ceptance of any living man as at 


ness upon both sides and as counsel for 
both the prosecution and the defense 

It curiously happens that too much of 
the prepared and recorded evidence of 
achievements is of this ex 
While 


honestly pres 


mechanical 


usually the state 
nted, as 


parte character 
ments are honesty 


Foes, both Ss des ire no equ Ilv or acd 
therefore the cas 
ind the 


nd misleading. Th: 


quately represented, and 


is not fairly presented, record as 


it stands is worthless a 


great work of the technical societies is 
not so much in procuring the valuable 
papers that are read before them as _ in 
securing the discussion of them, or the 
more or less adequate presentation of the 
other side However admirable may be 


the 
established by 


papers, their authority can only be 


discussion, and the op 
portunity of preparing a proper presenta 
tion of the other side is of the greatest 
importance. The certainty of discussion 


to follow has inevitably a_ retroactive 


effect upon the preparation. Any man 
will be more careful and precise at every 
that 


be all picked to pieces than if he knows 


point if he knows his work is to 


that it will be swallowed whole. 


In the case of electricity versus com- 
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pressed air, or vice versa if it please any- 
one better, we have no interest in the one 
greater than in the other, but will gladly 
to secure adequate rep- 
It so happens that 


do what we can 
resentation for each. 
just at the present writing our attention is 
called to one of the ex parte reports of the 
character that we have been alluding to, 
It is the 
compressed 


and related to the above topics. 
report of the supplanting of 
air by electricity as a means of 

in Colorado. 


power 
The 
report appeared simultaneously, or nearly 


transmission in a mine 


so, in the columns of a most respected 


Electrical and neighbor, 
and in at least two other periodicals rep- 


interests. Of 


contemporary 


resenting mining course, 
neither publication is in any way respon- 
sible for the writer's statements or his de- 
ductions. 

The opening sentence of the report 
speaks of the desirability of actual know- 
ledge of the comparative performance of 
compressed air and of electricity under 
of course, 
conditions the 
The actual case, however, 
and 


identical conditions, assuming, 
that these concurred in 
case reported. 
that of an 
dilapidated compressed air plant on the 


was outrageously bad 
one hand, and of a respectable and up-to- 
date electric installation upon the other. 
The efficiency of the air was found to be 
We need not speak of an- 
The idea of comparison was 


gQ per cent. 
other detail. 
preposterous under the circumstances. It 
is not often that the most blindly zealous 
partisan is so carried away. Electricity 
surely is in no need of such narratives of 
its victories 


aa A 
Compressed Air in New York. 


There are many indications that com- 
pressed air is to make quite a stir in New 
York in the near future. The American 
Air Power Company, controlling the Har- 
die motor for street-car service, with its 
unique record upon the One Hundred 


and Twenty-fifth street line, is in vigorous 


fighting condition In about a month 


from this writing the Hardie compressed- 


air locomotive will be running a train 
upon the Sixth Avenue Elevated Rail- 
road. Nearly allied to the above company 


is the General Compressed Air Company, 


interested in the 


numerous other appli- 
And now, still 


later, is incorporated the Compressed Air 


cations of compressed air. 
Power Company, whose chief interest is 
Hoadley motor, which has been 
the 
The latter company has a 


in the 


running successfully upon Lenox 
\venue line. 
large paid-up capital, and includes a 
number of most prominent and influen- 
tial men in its directorate, including W. 
C. Whitney, ex-Secretary of the Navy. 
It is well known also that the Cramps, of 
Philadelphia, are interested in the Hoad- 
ley motor. 

It is by no means inevitable that the 
ad ption or rejection of compressed air 


for street-car service is to be determined 
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yn its merits, and in common justice 
strongest organization of its friends 
d advocates is very necessary. It is in 
me sense unfortunate for compressed 
that 
of the streets and the building of ex- 


it does not renire the tearing- 


nsive conduits, as then it might claim 
prospective contractors for that work 
its friends instead of its enemies 


&S & & 
Questions and Answers. 


Name and address of writer must accompany 
ery question. uestions must pertain to our 
pecialties and be of general interest. We can- 


ne 


not undertake to answer questions by mail. 
7) T. R. G., St. Louis, Mo., asks: Can 
uu give me a formula by which I can get 


he weight of a cast-iron ball at a single 
yperation?, A.—The following is the 
simplest formula for the purpose that we 


know: D3 X .1365. The D, of course, 
stands for the diameter of the ball in 
inches. Say that we have a cast-iron ball 
6 inches in diameter, what will be _ its 
weight? 6 X 6 X 6 1365 29.484 
pounds. 

(8) C. F. E., Chicago, sends the ac- 


ympanying sketch and asks several ques- 
yns: 1. Will a copper float raise the valve 
nd stem, close the 5-inch valve at top and 
pen the 6-inch valve at the bottom when 
steam is flowing out through the 5-inch 
valve at 80 pounds pressure and a rush of 
water comes from the boiler into the 
drum? A.—A copper float may be made to 
do this. 2. Does the valve at the top assist 
in raising the float, and would it be neces 
sary to have a larger valve at the bottom? 
A.—The pressure upon the back or under 
side of the upper valve does assist to lift 
the lower valve, but how much is not easily 


> - om 
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Valve 
Outlet for Water 


computable, especially as neither the full 
diameter of the valve head nor tl cal 
valve opening are given. It would not be 
necessary to have a larger valve at the 
ottom. 3. How can I figure the size oi 
the float to use on the end of the lever, 
the leverage being 10 to 1? A.—The action 
of the apparatus would evidently be such 
that the float, lever and valves would 
never remain in any middle position, but 
whenever either valve was opened, the 


ne vert il 


other would be immediately closed. As 
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suming, as per sketch, that the lower valve 
is closed, then the pressure on the valve 
will be 6? & .7854 & 80 = 2,261.95 pounds, 
and with a leverage of 10 to 1 the weight to 
be lifted at the float will be, say, 
pounds. As the float must operate to pull 
both upward and downward, we assume 
that it must float in the water about one- 
half immersed, with the weight of the 
lever, valves, valve stems, etc., but with 
no pressure on either valve. Then when 
entirely submerged, its lift would equal the 
weight of one-half of the water displaced 
by the sphere, and when entirely out of the 
water its downward pull would be the 
same. To save time, we assume that the 
float is a copper sphere 30 inches external 
diameter and &% inch thick. The cubical 
contents of the sphere will be 303 & 
14,137 cubic inches 8.18 cubic feet, 
and, assuming the water to be at least as 
hot as 212 degrees, the weight of water 
displaced by the entire ball will be 8.18 & 
60 = 491 pounds. As the required lifting 
effort for opening the lower valve is 226 
pounds, then 491 + 2— 245 pounds; the 
lifting effect of the ball when entirely sub- 
merged, if balanced when half immersed 
will only be slightly in excess of the re 
quirements. The weight of the copp 
ball we compute to be (30% — (29#)%) > 
.5236 X .3212 (weight of cubic inch of cop 
per) — 112.6 pounds. As this is less than 
one-quarter of the total displacement oi 
the sphere, the ball, when floating free, will 
not sink half way in the water, but it will 
have the weight of the lever, valves, etc., 
added to its own weight, and it might be 
made of thicker copper, or other weights 
might be added to secure the proper im 
mersion. As the pull for opening the 
lower valve would be greater than for the 
upper, it would be proper to have it float 
somewhat high 4. In hardening with 
sperm oil, should the steel be dipped first 
and then in water, or vice versa? 
[I have taken annealed steel and dipped it 
in the sperm oil, but it would not get hard; 


2 


-5230 


: 1 
in O1 


and then, again, I have taken spring wir 
steel, annealed, and heated it to a low red 
1 it would break with a little pull, on ac 
int Oo be ng so hard \ The stec 
should be dipped in il and left there 
Only us wate for | fit ii ¢ 0] ng if 
vour patience give it The smaller or 
th r the piece hardened, the quicker it 
will | 0] d 1! 1 t ird T t W | b 
Wat cools heated steel quicke than oil 
will, and therefore makes it harder. Even 
water will not harden the face of an anv 
very hard, and for that operation special 
means are provided for circulating the 
water to make it take away the heat more 
rapidly 
A A A 
‘ . 
Commercial Review. 
New YORK, SATURDAY EVENING. JAN. ITH 
MACHINISTS’ SUPPLIES 
The situation, now that the year has 
been open for two weeks, while not yet 


is such as to afford ground 


gre atly altered, 


for some encouragement Out of some 
twentv local concerns with which we 
have communicated, about one-half report 


more or less 


We are 


influc nees of 


improveme nt 
perhaps not yet free from the 


inventory taking, but it is 


time to expect some manifestation of the 


attitude of consumer People do not all 


take stock at the same time. In Pennsyl 
vania and vicinitv it is commonly done 
near the holidays, while in New England 
the tendency is to postpone it until about 
the first of February The New York 


35-63 


the 
A little more busi- 


district is inclined to conform to 
first-mentioned rule. 
ness than that of December would seem 


to be due at this time even with no change 


in actual conditions. This may account 
for some, if not all, of the better trade 
reported by those who find it, but the 


more satisfactory way is to assume that 


it means a real strengthening of under 


tone. 
Many reports, to be Sure, are olf a most 


discouraging nature—that business is 
worse than in December or unchanged 
for months past; that credits are being 
shortened and more questions asked 


about customers; that the failure of fac 


open as expected, and the col 


Western 
gloom upon the surrot 


tories to 


lapse of banks, have cast t 


indings and been 


an obstacle to the return of confidence 


But as an off-set to the above, here are 
a few statements from some of the leading 
supply houses doing a large wholesale 
as well as retail business in mechanics’ 
tools, etc 

Montgomery & Co \ \lIthough 
business is not yet anything to boast of, 
there is a bettet nquiry than there has 
been for six months past, and orders, too, 
are coming in—good orders, not orders 
for a twelfth of a dozen each We look 
for a good, healthy trade after the middle 
of February or the first of March.” 

Patterson, Gottfried & Hunter report a 
greatly improved demand for machinists’ 
supplies, especially fine tools, such as 
reamers, etc., while there is comparatively 
little call upon them for general hard 
W T¢ 

Peter \ I e & Co so find that 
nauirie nd orders are cé n in better 
since the first of the vear Those buy 
Ing re machine nd_ electri shop 
variously the bicycle repair hops not 
being in the market at preset nor the 
bicvele man ctories very noticeably 

The Arcad File Worl s learned 
from their genet encv in this city, are 
now running full force, full time J »bbers 
ire buyit ( than they were some 
time vo do 1 bett r 
than they | e dot e last February 

Revnold Broth Con b 2] 
manutacturet ) nd t file nd rasp 
vrite wu that t \ ( ( b Vv at pres 
ent. did 1 e bu ‘ l nonth than 
ever before 1 that tl month will ex 
eed the t 

The Bright n M 1 turit Com 
pany, Millersburg, O u turers of 
power-transmittit machin planer 
chucks, special mill n inery, et who 
have just located a plant in that city, 
write that they have some $40,000 worth 
of orders on hand and that the outlook is 
very bright 


POWER TRANSMITTING MACHINERY 


This 1 1 line in whi h ome 1n 


prove- 


ment is manifest. Several of the leading 


which supply it report fairly 


concerns 


orders nd cceordi ex- 


vood 
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which perhaps as 
this better business has 


Orders 


perience of two are 
important as any, 
come within about a week past 
are, however, principally small ones for 
who have re 
pairing to do at the end the 
dull times like the present, sometimes pre- 
fer first to make up as good a financial 
report for the and to 
their purchasing over into Janu- 


ary, which tendency may have something 


repair purposes. People 


year, in 


year as possible 
throw 


to do with present buying. 
As a of the legal 
among manufacturers, 


result complication 
the 
some of them are no longer in the field. 
The Gilbert pulley is still there, 
in opposition to the 


wood pulley 


however, 
Dodge, and has ad 
The 
there, having come to an understanding 
with the 


vanced its prices. Reeves is also 
Dodge 
EXPORTS. 

The centrifugal pump patented by Mr. 
Wm. O. Webber and manufactured by the 
Lawrence Machine 
Mass., is reported as growing in favor at 
within the last 
makers have shipped eleven to 


Company, Lawrence, 


home and abroad, and 
‘year the 
Japan, four to Mexico, three to the island 
of Trinidad, three 
to Canada. 


A pump 


to France, and quite a 


number 


concern with an office on 


Liberty street, New York, is said to have 


done a business of over $30,000 with 


Spanish-American countries within the 
last four months. They are now building 
two large pieces for Buenos Ayres and 


four for Mexico, amounting altogether 


to about $18,700. 
Orders have recently been placed for 
the 


well-driving machinery for 


Two car-loads of artesian 
Australia; $10, 
water-tube boilers for ship- 


following: 


000 worth of 
ment to Argentine Republic; a complete 
sawmill plant to go to Guatemala, and 
larger than any other yet sent 
to that country. 

\ shipment about being made includes a 


said to be 
from here 


750 horse-power engine with trolley sup- 


plies, etc., for Buenos Ayres. The Ball 
(Continued on page 37.) 
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Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent ts 
reach us not later than Saturday morning for 
the ensuing week’s issue. 

Gear wheels, gear cutting. Grant; see page 16. 

Brass turning done by H. D. Phelps, Ansonia. Ct. 
Forming Lathes. Mer. Mach.Tool Co.,Meriden,Ct. 
Milling Machs. Milwaukee, Wis. 


Engine Castings 4 to 2H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J 


Kempsmith Co., 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N. Y 


Correspondence solicited with firm wishing to de 
velop gas engine business; photos. can be furn'd of 
2 styles already built. Box 34, AMER. MACHINIST. 

Duplex and special gear cutters, counterbores, 
cutter and surface grinders, vertical millers, hand 
punches and shears. R. M. Clough, New Haven, Ct. 


Ball-Bearing Co., of Cleveland, 
have exceptionally good fac ilities for the manu 
facture of bicycle cups and cones; tempering, case 
hardening and grinding are a specialty with them. 


The American 





Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Pattern maker, A 1, seeks pos, Box 18, Am. MAcuH. 

Wanted—Man used to running 20 foot boring mill; 
state experience and wages required. Apply Can- 
adian General Electric Co., Peterboro, Ont. 


Wanted—Pos. by a punch and die maker, large 
experience, expert tool maker, fair draughtsman. 
Address Box 35, care AMERICAN MACHINIST. 


A strictly first-class draftsman and designer, 
pumps, boilers, hoisting and gen’l machinery, open 
for engagement. Box 41, AMERICAN MACHINIST. 

Draftsman wants position; experienced in steam 
pump and general machinery; shop and drafting 
room experience. Box 39, AMERICAN MACHINIST 
six years’ 
as drafts- 


Mechanical draftsman wants position; 
varied shop experience and eight years 


man upon printing machy, Box 29, AMER. Macu 
Wanted—Position as foreman of mch, shop or 


tool room by man of extensive experience and 
ability; good manager of help. Best of reference. 
Address Box 44, AMERICAN MACHINIST, 


Draftsman and machinist, 12 years’ experience, 
desires a change; has been foreman in shop and is 
at present chief draftsman in a large concern. New 
Jersey preferred; good ief. Box 40, Am. Macu. 


Wanted—Change of position by young man, 15 
years’ experience as machinist, tool maker, drafts- 
man, foreman and superintendent; good refs. as to 
ability and integrity. Box 23, Amer. MACHINIST. 


Supt. of good address and 15 years’ exp. Gen’l and 
Transmission Mch’y, Mch. toois, Engines & Cranes, 
mem. A.S M.E., would like position as trave ling 
representative for first class Co. Box 43, Am. Mcu. 


First-class draftsman and tool maker desires sit- 
us ation; technical education as M. E.; 12 years’ ex- 
perience in shop and drafting room; successful 
foreman; prefer situation in drafting room. Ad- 
dress Box 20, AMERICAN MACHINIST. 


Wanted— Pos. as foreman of tool room in bicycle 
factory; thoroughly up to date in every way; hav- 
ing had 15 years’ experience in the bicycle line as 
workman, foreman and designer; Eastern experi- 
ence chiefly. Box 37, AMERICAN MACHINIST 


Mee hanic al draftsman and practical machinist of 
22 years’ experience as workman, foreman and 
c hie f draftsman, conversant with best methods of 
doing work cheap and accurate, desires pos. in any 
of above capacities. Box 36, AMER. MACHINIST. 


Wanted—By a thorough practical mechanic, tool 
maker and draftsman, pos. with an English bicycle, 
scientific instrument or specialty manuf’g concern 
where auto. and special mach’y is required; 16 yrs. 
exp.; Al ref.; correspd, desired. Box 38, Am. Macu. 


Wanted—A superintendent fora drop forge plant 
employing 100 hands: must be capable of directing 
all departments and of turning out first-class work 
and on time: noestimating or office work required; 
state experience, age and salary expected. Ad- 
dress Box 27, AMERICAN MACHINIST. 


A 1 expert and thorough mechanic on gas and 
gasoline engines, at present holding rresponsible po- 
sition with large concern manuf’ .Wwishes 
to change ; will accept pos. aS manager or as gen- 
eral traveling salesman and expert with a firm that 
appreciates ability and inventive genius developing 
gas engines to highest efficiency, and electric light- 
ing with same, a specialty jox 1, Am Macu 


g gas engs 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded, 

Cheap 2d h’d lathes & planers. 8.M. York,Clev’d,O. 
F. A.Welles, Milwaukee, Wis. 


Best and cheapest Bolt Header, made by Bausb 
& Harris Machine Tool Co., Springfield, Mass. 


Calipers & Gauges. 





Light and fine mach’y to order; models ag e “4 
trical work specialty. E O. Chase, Newark, 


For Sale—Second-hand drill presses,engine “el 
& planers. Dietz, Schumacher & Boye, Cincinnati,O. 


We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle 
town Machine Co., Middletown, Ohio. 


We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 
drills, millers, screw machines, ete. Call, or get 
list 17B. The Garvin Mach. Co., 440 Canal st. N.Y. 


Wanted—An Idea. Who can think of some sim 
le thing to patent? Protect your ideas; they may 
sothe you wealth. Write John Wedderburn & Co 
Patent Attorneys. Washington, D. C., for their 
$1,800 prize offered to inventors. 


Wanted—A machinist who can invest $3,000 to 
$5,000 in a company doing a good machine and 
foundry business, located in N. Y. State, to take 
charge of machine shop; one who can manaze men 
and turn out work cheaply. Box 42, AMERICAN 
MACHINIST. 


POSITION WANTED 


By a Competent Engineer (member of A.S M :) 
whose last to years’ ex perience hz is been wholly * 
the lines of experimental and development wor “ 
Is now employed, and has been with present em- 
ployers several years, but desires to make a change 
and prefers to undertake some radical departure 
from the ordinary rut, such as developing horse 
less wagons, etc. Address, appointing an inter- 
view if in the East, 

Box 15, American Machinist. 












NEW IMPROVED 


TAPPING MACHINE 


25.000 holes tapped per day. 
Description mailed. 


Machinery and Too!s. 

Brass Machine Screws. 

HARVEY HUBBELL, 
5 Organ St. 


Bridgeport, Conn. 





Automatic Solid Die Bolt 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue “ A.” 
Webster & Perks Tool Co. 
Cor, Spring and Menroe Sts., 


Springfield, Ohio. 


Columbia University 
in the City of New York. 


SCHOOL OF MINES, 

SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE. 


Four years’ undergraduate courses and spec- 
ial facilities for graduate work in all departments. 
Circulars forwarded on application to the Secre- 
tary of the University. 

















FITCHBURG 
MACHINE 
WORKS 


FITCHBUHG, MASS., U. S. A. 


METAL-WORKING 
MACHINERY 


CATALOG E. 


amr>r 
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Engine Co., Erie, Pa., will soon ship 
fk 400 horse-power vertical cross-compound 
engine intended to run by 
nection a 225 | Walt Si 1] 
yvenerator to the Nic | i] Mat DO \] n 
, Inv & \let llurs ( il .% Mariopol, 
Russia An inquiry has come from Chil 
for three powertul flat bottomed tug 
Quotations. 
New York, Monday, January Isth 
Iron—American pig. tidewater delivery : 
No. 1 foundry, Northern........ $12 CO @S$13 00 
No. 2 foundry, Northern........ 11 75@ 12 00 
NO, Sela, NOTUROTH... 9 ....ceccees 11 25@ 11 3 
0k See eoee 1075 @ 11 80 
No. 1 foundry, Southern............. 11 50@ 12 00 
No. 2 foundry, Southern...... eoeeee 11 00@ 113 
No. 8 foundry, Southern. 10 50@ 11 00 
ee, ee ns pectinases 11 00@ 11 50 
No. 2 soft, Southern....... acne . 1050@ 11 00 
Foundry forge, or No. 4 Southern 10 25 @ 11 00 


Bar Iron— Base—Mil! price, in carloads, on dock; 
common, 1.10 @ 1.15¢.; refined, 1.20 @1.50c. Store 
prices : common, 1.40 @ 1.50c.: refined, 1.50 @ 1.80c. 

Tool Steel—Ordinary sizes, standard quality, 6@ 
7ec., with some brands perhaps a lictle less; extra 
grades, 11 @ 12c.:; special grades. !6c and upward 

Machinery Steel—Ordinary brands, from store, 
1.60 @ 1 6Ke 

Cold Rolled Steel Shafting— Base size in carloads, 
about 2b6e.; 244¢. for smaller quantities from store 
rhe base has been changed from 1y,-3 in. t Sin 


I ” H endey-Norton Lathe Copper—Carload lots. Lake Supe rinnes, #8 SO 


@ 12 We: electrolytic, 113g @ 114oc.; casting copper, 








11lo @ 115keE 


is fitted with drawing-in sleeve and American Watch Tool Co's Pile Tin, For5and 10 ten lots. 13.45@ 13.We..f.0.b 
standard chuck, used in making small taps, reamers, ete. Work Pig Lead— In carload lots, 3.024 @ 3.07}¢c.. f. 0. b. 
finished fi , ‘ C - ° . Spelter—In carload lots, New York delivery, 
Inishec first and cut from bar afterwards. No centering required. 3.9) @ 4.00c., f. 0. b. and upwerd 
See carriage reverse lever by right-hand side of apron ; no reaching anny Cookson's, 744 Tloe.; Hallett’s, 654 
. - e < ‘ly y Cc 
for countershaft shipper required. Lard Oli—Prime city. present make. commercial 
juality, in wholese'« lots 40M 42¢ 
A A A 
Manufactures. 


Herman Florian, Fostoria, O., is erecting a boiler 
shop 

Louise Yarn Mills at Charlotte, N. C., wil be et 
larged 

L. W. Brown, Woodstock, Va., intends to install 
an electric light plant 

At Elivabeth, N.J., the Venetian Iron Company 


has been incorporated 





The Warren City Boiler Works, Warren, ©., in- 





tend to erect a new plant ° 

Herman Noss & Sons, York, Pa., are having a 
new boiler house erected, 

It is expected that the JohnsomCompany, Lorain, 
O., will erect blast furnaces 

The Ford morocco factory at Wilmington, Del., 
is to have a large addition built, 


The Capron Knitting Company, Utica, N. Y., will 





soon enlarge its plant considerably 

The Wilson Carbide Works Company has been 
incorporated at St. Catherines, Ont 

The Glenn Driller Company, of New Brighton, 
Pa., is shortly to erect a new factory 

William Metealf, of Pittsburg, Pa., is completing 





14"x 6' Hendey-Norton Lathe. ee a a 


Castle, Pa . was destroyed by fire recently 


These lathes are modern, high-grade, practical tools, and are Laidlaw-Dunn-Gordon Company, Cincinnati, O 
specially adapted for tool-room work. They have the Norton will build a new foundry in the near future 
Attachment for screw cutting, giving 36 different threads and Sands Bros., Moundsviile, W. Va. intend toercet 
36 different feeds with only two changes of gear and movement a Meaching mil, and wit p ace now machinery 
of lever in gear-box from one notch to the other. Note the au- ee eee 
tomatic stop under apron. It will automatically stop carriage “ snap tates ae poston aie, 3 vam ” 
at any desired point in either direction ; invaluable for internal will shortly commence the erection of « new mi 
or duplicate work. SEND FOR CATALOGUE. The paint factory of Schroeder, Smith & schro 
d 


The Hendey Machine Company, elle ala a ee els 





Se ; ~ x} ‘ | 
Torrington, Conn. rs ree | 
- f ment 
Agents for the Pacific Coast, Pacific Tool & Supply Co., San Francisce, ¢ . rhe machine shot H. P. Redman, Market 
Chas. Churchill & Co., London and Birmingham, Eng. street, Newark 
European Agents:~ $ ichardt & Schiitte, Berlin and Vienna. ntl 
Eugen Soller, Basel, Switzerland i : 
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erected by J. O. Bradney. New machinery wiil be 
installed 

The flouring mill of Waly, at Ostrander, Del., in- 
cluding machinery, was recently completely de- 
stroyed., 

The tannery of P. McGraw & Co., 


recently destroyed by fire, will be 


Allegheny, Pa., 
rebuilt on the 
same site 

The Pittsburg Tin Plate Company will soon com 
mence to erect an addition to its mill at Ken 
sington, Pa. 

The wood working plant of Wm. Nice, Jr., Mar- 
riott street, Philadelphia, Pa., is to have an addi 
tion erected. 

The Bedford Portland 
Cleveland, O., contemplate the 
at Bedford, Ind. 

The Acme Sucker Rod Company has purchased 
the old Toledo (O.) Bolt and Nut Works, and will 
erect a factory on it 

The Morley Button Machine Company, of Ports 
mouth, N. H., is considering plans for the erection 
of another large factory. 

The Anthracite Wagen Company, 
and Market streets, Harrisburg, Pa., 
erect an addition to its plant 

The Bessemer Steel Works at Pueblo, Colo., is 
preparing to put in a structural department for the 
manufacture of bridge and heavy iron. 

The machinery of the plant of the Maine & 
New Brunswick Red Granite Company, Calais, Me., 
was considerably damaged in the recent fire, 

At Kansas City, Mo., the Beulah Manufacturing 
Company has been incorporated. Directors: P. K 
Connaway, H. H. Leonard and Baird Pallette. 

Knouse & Collum Boiler Works, Allentown, Pa., 
will move their plant from South Third to Walnut 
street. The plant will be re-erected and enlarged. 

The Walker Manufacturing Company, Cleveland, 
0., will ship an electrical street car equipment to 
Alexandria, Egypt, soon. The capacity of the 
plant will be 10 large motor cars and 10 trailers 

The J Arms and Tool Company have 
dissolved with Wiebusch & Hilger, 
Limited, as manufacturers and their agents, and 
will now have their office at 79 Chambers street, 
N. Y. City 

The Challenge Wood Pulp Grinder Company, of 
Rochester, N. Y., has been incorporated. The com 
pany will engage in the manufacture and sale of 
pulp grinders and other appliances used in the 
manufacture of paper. The directors are Bernard 
Eilers, Wm. A. Murphy, ete., of Rochester. 

The Davis & Egan Machine Tool Company, of 
has just secured the 


extending from Egieston avenue to 
Lock street, which is just across the street from 
their present factory,.and will immediately com 
mence the erection of a warehouse at this location 


A A A 


New Catalogs, 


There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9°x12°, 6x9 and 3'%' x6’. 
We recommend the 6 x9 size for machinery 
catal When they must be larger or smaller, 
one ~ x other standard sizes should be 
adopted if possible. 

The P. H. & F. M. Connersville, Ind., 
send us catalog devoted to the illustration and 
description of gas exhausters- It is 644 x 9 inches. 

We have received from the Betts Machine Com 
pany, Wilmington, Del., 
taining illustrations and descriptions of extension 


boring a turning mills. The catalog is standard 
size 6x 9 inches 


We have received from the 
Gage Company, Boston, Mass., 
contains illustrations and descriptions of a variety 
of gages, also indicators, planimeters, ete. It is 
standard size, 6x9 inches 

We have received from Jos. Dixon Crucible Co., 
Jersey City, N. J., one containing 
description of graphite paint, and the other testi- 
monials from those who have used it. The cata 
logs are standard size, 6 x 9 inches 
Allegheny, Pa., 
illustrations and descrip 
tions of bar shears, rock and ore crushers, travel 
ing cranes, derricks and other machinery used by 
contractors. The catalog is 6 x 944 inches 


Cement Company, of 
erection of a mill 


at Cameron 
intends to 


Stevens 
connection 


Cincinnati, O., premises on 


Sixth street, 


Roots Co., 


copy of their catalog con 


American Steam 
a catalog which 


two catalogs, 


Thos. Carlin’s Sons, send us 


eatalog “J,” containing 


HARTFORD, 
@ CONN., U.S.A. 


+ Pratt § Whitney Cos: 


«+» MAKERS OF... 


= Fine Machine Cools. «= 


€omplete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Ga Sma 
Tools for ali Machine Work. Drop Hammers and Trimming Presese. "“Fergian anaes . 
and Trimming Dies for all classes of work. 


Buck & HICKMAN, 280 Whitechapel Road, London, E. 
France—FENWICK FRERES & Co., 21 Rue Martel, Paris. 
Germany ph Austria—ScCHUCHARDT & SCHUTTE, Berlin and Vienna 
Boston—231 Franklin St. New York—123 Liberty St 


England 


Chicago—42 and 44 South Clinton St. 








SUPERIOR QUALITY OF TAPPER TAPS. 


ADJUSTABLE PLATE AND MACHINE DIES. 


* Lightning” and “Green River” Screw Plates, Tap Wrenches, Reamers, Bolt Cutters, Drilling Machines, et 





sort 


wrvvvyvvvyv" 





SEND FOR 
CATALOGUE. 


WIRE —— J. BUCKNALL SMITH. 


ITS MANUFACTURE AND USE. 8vo, CLOTH, $3.00. 
JOHN WILEY & SONS, 
7. buils ling pms m 


gay ARE YOU LOOKING {%s!'s 


WILEY & RUSSELL MFC. CO., Creenfield, Mass., U.S.A. 


Agents in London, SELIG, SONNENTHAL & CO,, 35 Queen Victorias Street. 








53 East Tenth Street, NEW YORK. 





for a lathe? We 


from 9 in. to 15 in. swing, in various ey toth engi ne 
and speed lathes. Our designs are the latest, while the 
workmanship, material and finish are of the highest order 
Our catalogue will tell you all about them, as well as 
of our planers, shapers and other tools 


SEBASTIAN LATHE COMPANY, 


117 & 119 Culvert St., Cincinnati, Ohio, U.S. A. 


STAR LATHES 


kkk 
Foot Power Screw Cut- 
ting, Automatic Cross 
Feed, 9 and 12” Swing. 
Send for Catalog B. 


Seneca Falls Mfg. Co. 
687 W ater St.,Seneca Falls,N.Y. 











DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y. 


hen dome, OH my potent > ofhe Ting 


bork, Goth for Ha amd forssqn Countrrea, 
Covttimounhy for Wee pant fourteen y Nn 


WE CLAIM THE FoLLowine MERITS FOR JENKINS BROS.’ VALVES. 


1. Manufacturered of the best Steam Metal. 

2. No regrinding, therefore not constantly wearing out the Seat of the Valves, 

3. Contain JENKINS DISC, which is suitable for all Pressures of Steam, Oil 
and Acids, 

4. The Easiest Repaired, and all parts Interchangeable. 

5. Every Valve Tested before leaving the factory. 

6. ALL GENUINE stamped with Trade Mark. 


JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 


EMERY WHEELS =: 


Worcester, Mass. 
NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 
THE BEST POWER HAMMERS 
2 sizes in Helve, Upright and 
Strap Styles. 
Send fo» Prinicd Matter. 
nsnaty oamey HAMMER 


Syracuse. N. Y. 
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HUB THRUST BEARINGS 


Balls cannot wear in 
grooves. 

i) Hardened surfaces ground 

true. 

4 i Balls specially gauged to 

a uniform size. 

Load equally distributed 
over all the balls. 


HUB ROLLER BEARINGS. 


Short Rolls accurately 
“guided in parallel 
lines. 

Rolls properly hardened, ——_ , 
tempered and ground. 








PATENTED, 






We furnish these Anti-friction Bearings for 
all shaft sizes. 


THE BALL BEARING CO., 


10 WATSON ST., BOSTON. 


iRO 
yh ANERS|E 


r wr WILSON 
RIVER ST ROCHESTER.N.Y 


= 
Kha v min] -G 
Naw Avery thang, 
(h. Kt Ty ee Ncquartes 


Cr KhAhdrncaare- 
105 Iuttiw Lt 


— Wa w Afe ALA, 


Grete Jukes 












wits ON. 
IMPR, P 


STANDARD ¢ ES 
KEPT IN sTOCR: 












Machinists’ Fine Tools = | 
STANDARD TOOL CO., ATHOL. MASS. | 


SEND FOR NEW CATALOGUE 








Elevat 
The Aibro-Clem “Co.” 
7th St. 


aad 
Glenwood Ave., 


Phila., Pa. 
Val 
7 
Makers of the 


AlbroWorm 


AND 
Worm Gear 


Consumes less power 
and gives better re- 
sults than any other 








system. Proofs cheer- 
fully furnished. 
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Buyers’ Finding List. 


ADDING MACHINES, 


Grant Calculating Machine Co., Boston, Mass. 


AIR COMPRESSORS. 


Ingersoll-Sergeant Drill Co., Ncw York. 
Rand Drill Co., New York. 


ASBESTOS CEMENT FELTING. 


Johns Mfg. Co., H. W., New York. 


BALLS, STEEL. 


Cleveland Machine Screw Co., Cleveland, O. 


BEARINGS, ANTI-FRICTION. 
Bal! Bearing Co., The, Boston, Mass. 
Hyatt Roller Bearing Co., Newark, N. J 
errs & Granville Mfg. Co., Providence, 
8 


BELTING 


Schultz Belting Co., St 


BELT DRESSING. 


Dixon Crucible Co., Joseph, Jersey City, N. J. 


BICYCLES. 


Pope Mfg. Co., Hartford, Conn. 


BICYCLE TOOLS. 
American Gas Furnace Co., New York. 
Armstrong Bros.’ Tool Co., Chicago, II1. 
Bickford Drill & Tool Co., Cincinnati, O. 
Bliss Co., E. W., Brooklyn, N. Y. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Mach. Screw Co., Cleveland, O. 
Davis & Egan Mach. Tool Co., Cincinnati, O. 
Diamond Machine Co., Providence, R. I. 
Garvin Machine Co., New York. 
Geometric Drill Co., New Haven, Conn. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
ere & Granville Mfg. Co., 
I. 


. Louis, Mo. 


Providence, 


ite Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., ‘Hartford, Conn. 
Prentiss Tool & Supply Co., New York 
Wells Bros. & Co, Greenfield, Mass. 
Wilkinson Co., The, Chicago, Ill 
Woodward & Rogers, Hartford, Conn. 


BICYCLE TUBING. 
Armstrong Bros.’ Tool Co., Chicago, III. 
Pope ‘Tube Co., Hartford, Conn. 


BLOWERS. 
American Gas Furnace Co., New York, 
Buffalo Forge Co., Buffalo, N. Y. 
Roots Co., P. H. & F. M., Connersville, 


BOILERS, STEAM. 


Weston Engine Co., 


BOLT CUTTERS. 
Acme Machinery Co., Cleveland, O. 
Davis & Egan Machine Too! Co., Cincinnati, O. 
Detrick & Harvey Machine Co., Baltimore,Md, 
Geometric Drill Co., New Haven, Conn, 
Hill, Clarke & Co., Boston, Mass. 
National Machinery Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Reece, Edw, J., Greenfield, Mass. 
Sellers & Co., ine. , Wm., Philadelphia, Pa 
Strelinger & Co., Chas. A., Detroit, Mich 
Webster & Perks Tool Co., ringfield, O. 
Wells Bros. & Co., pn A Mass. 
Wiley & Russell Mfg. Co., Greentield, Mass, 


BOOKS. 
Audel & Co., 
Baird & Co., 
Brown & Sharpe Mf 
Grant Gear Works, 
Philadelphia Book Co., Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wiley & Sons, John, New York. 


BORING AND TURNING MILLS. 
Betts Machine Co., Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, O. 
Bickford, H., Lakeport, N. H. 

Bullard Machine Tool Co., Bridgeport, Conn. 
Davis & Egan Machine Tool Co., Cincinnati,O. 
Newark Machine Tool Works, Newark, N. J. 
Niles Tool Works Co., Hamilton, O 

Pond Machine Tool Co,, Plainfield, N. J. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., Wiiliam; Philadelphia, Pa. 


BORING AND TURNING TOOLS FOR 
GEOMETRIC SHAPES. 
Geometric Drill Co., New Haven, Conn. 


BORING MACHINES, 


Beaman & Smith, Providence, R, I 


Ind, 


Painted Post, N. Y. 


Theo., New York. 

Henry Carey, Philadelphia, Pa. 
x. Co., Providence, R. I. 
oston, Mass. 


XES. 
Pryibil, P., New York. 


BRASS WORK, SPECIAL. 


Nolte Brass Co., Springfield, O. 


BRUSHES. 


Buchel Machine Works, New Orleans, La. 


BUSHINGS. 


New Process Raw Hide Co., Syracuse, N. Y. 


CALIPERS, 
Brown & Sharpe Mfg. Co., eeayidenee: R.I 
Standard Tool Co., Athol, 
Strelinger & Co. . Chas. Ans 
Wilkinson & Co., 


oe Mich. 
As 5x Boston, Mass. 








Qualit 


the first 


Consideration. 


a aA 


Some people still 
think that geography 
has much to do with 
the production of really 
fine machine work. 
They forget, perhaps, 
that good piadaeties can 
migrate, and that good 
work is simply a matter 
of mechanical ability, 
facilities for doing it, 
and a determination 
to do no other kind 
of work. 

Our milling machines 
stand as the result of 
our best efforts—mental 
and manual. We 
believe they are well 
designed, and we know 
they are well built. 
QUALITY IS, WITH 
US, THE FIRST CON- 
SIDERA TION. 

Unless you know, you 
may be inclined to doubt 
this, but we invite the 
fullest possible investi- 
= and comparison. 

atisfy yourself, then 
we shall be satisfied. 

If you care to see it, 
we can send you the 
testimony of disinter- 
ested men who really 
know a good milling 
machine from a bad or 
an indifferent one. 

Kindly permit us to 
send you particulars. 


a a2 & 


Kempsmith Machine 


Tool Company, 
Milwaukee, Wis. 


European Agents: 


Selig, Sonnenthal & Co., 
85 Queen Victoria St., London. 





CAMS. 


Newark Machine Tool Works, Newark, N. J. 


CARBORUNDUM. 


Carborundum Co., Niagara Falls, N. Y. 


CASTINGS, BRASS. 


Nolte Brass Co., Springfield, O, 


CASTINGS, IRON. 
Builders Iron Foundry, Providence, R. I. 
Shriver & Co., T., New York. 


CASTINGS, PHOSPHOR. BRONZE. 


Nolte Brass Co., Springfield, O. 


CASTINGS, STEEL. 
—9 Steel Castings Co., Ltd., 
7a. 
CEMENTS, ETC.—FIRE-PROOF. 
Johns Mfg. Co., H. W., New York. 


CENTERING DRILL. 


Slocomb & Co., J. T., Providence, R. lL. 


CHUCKS, DRILL. 

Almond, T. R., Brooklyn, N. Y 

Cushman Chuck Co., Hartford, Conn. 

Globe Chuck Co., Washington, D. ¢ 

Goodell Bros Co., Greenfield, Mass. 

Hoggson & Pettis Mfg. Co.. New Haven, Conn 

Horton & Son Co., E., Windsor Locks, Conn, 

Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 

Oneida Mfg. Chuck Co., Oneida, ms S 

Pratt Chuck Co., Clayv ille, N 

Prentiss Tool & Sup ly Co., New York. 

Skinner Chuck Co., New Britain, Conn. 

Trump Bros. Machine Co., Nate oe Del. 

Wiley & Russell Mfg. Co., Greenfield, Mass, 

Whiton Machine Co., D: E., New London, 
Conn. 


CHUCKS, LATHE. 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New Haven, Conn, 
Horton & Son Co., E.. Windsor Locks, Conn, 
National Chuck Co., New York 
Oneida Mfg. Chuck ‘Co., Oneida, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Pratt Chuck Co., Clayv ille, N ‘ 
Prentiss Tool & Supply Co. New York. 
Skinner Chuck Co., New Britain, Conn. 
Whiton Machine Co., D. E., New London, 

Conn. 


CHUCKS, TAPPING. 
National Chuck Co., New York. 
CLUTCHES, FRICTION. 
Bliss Co., E. W., Brooklyn, N. Y. 
Evans Friction Cone Co., Boston, Mass. 
New Haven Mfg. Co., New Haven, Conn. 


CONDENSERS. 


Conover Mfg. Co., New York. 


CORUNDUM WHEELS. 


Hampden Corundum Wheel Co., 


Pittsburgh, 


Brightwood 


Mass. 
Vitrified Wheel Co., Westfield, Mass. 


COUPLINGS. 
Stuart’s Foundry and Machine Works, R. J., 
New Hamburgh, N. Y 


COVERINGS, NON-CONDUCTING, 


PIPE AND BOILER. 
Johns Mfg Co., H. W. 


CRANES, 
Harrington, Son & Co., E., Philadelphia, Pa 
Maris Bros., l’hiladelphia, Pa. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., Wm., P hile adelphia, Pa. 


CUTTING-OFF MACHINES. 
Armstrong Mfg. Co., The, Bridgeport, Conn 
Hill, Clarke & Co., Boston, Mass. 
Hurlbut-Rogers Mach.Co., So. Sudbury, Mass. 


DIES, SCREW-CUT TING. 
Acme Machinery Co., Cleveland, O. 
Besly & Co., Chas. H., Chicago, Ill, 
Detrick & Harvey Machine Co., Baltimore,Md. 
Geometric Drill Co., New Haven, Conn, 
ones & Lamson Machine Co.. Springfield, Vt. 
fontgomery & Co., New York. 
National Chuck Co., New York 
Pratt & Whitney Co., Hartford, Conn. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wells Bros. & Co.. Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


DRAWING INSTRUMENTS, ETC, 


Alteneder & Sons, T., Philadelphia, Pa. 


DRILLING MACHINES. 
Aurora Tool Works, Aurora, Ind. 
Barnes Co., W. F. & John. Rockford, Il. 
Baush & Harris Mch. Tool Co.. Holyoke, Mass. 
Beaman & Smith, Providence, R 
Betts Machine Co., W ilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, O. 
Blaisdell & Co., P., Worcester, Mass. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Dietz, Schumacher & Boye, Cincinnati, O. 
Dwight Slate Machine Co., Hartford, Conn. 
Fitchburg Machine Works, Fitchburg, Mass. 
Foote, Barker & Co. Cleveland, O. 
Gang & Co.. Wm. E, Cincinnati, O. 
Garvin Machine Co.. New York 
Goodell Bros. Co., Greenfield, Mass. 


, New York, 
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DRILLING MACHINES—Continuea. 


Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., E., Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass, 

McCabe, J. J.. New York. 

Montgomery & Co.,New York. 

ens & Granville Mfg. Co., Providence, 

New Haven Mfg. Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Norton & Jones Machine Tool Works, Plain- 
ville, Conn. 

Pond Machine Tool Co, Plainfield, N. J. 

Pratt & Whitney Co., Harttord, Conn. 

Prentiss Tool & Supply Co., New York. 

Rogers, John M., Boat, Gauge & Drill Works, 
Gloucester City, N. 

Sellers & Co., Inc., W m. , Philadelphia, Pa, 

Sibley & Ware, South Bend. Ind. 

Snyder. J. E., Worcester, Mass. 

Stover Novelty Works, Freeport, III. 

Strelinger & Co., Chas. A., Detroit, Mich, 

Timolat, J. G., New York. 

Union Tire Co., Plainfield, N. J. 

Warner & Swasey. Cleveland, VU. 

Wells Bros. & Co., Greenfield, Mass. 

Wilkinson & Co., A. J., Boston, Mass. 

Wiley & Russell Mfg. c o., Greenfield, Mass, 

Woodward & Rogers, Hartford, Conn. 


DRILL GAGE. 


Wyke& Co., J., East Boston, Mass. 


DRILL RODS. 


Abbott, Wheelock & Co., Boston, Mass. 
Crescent Steel Co., Pittsburgh, Pa. 


DRILLS, TWIST. 


Besly & Co., Chas. H., Chicago, Ill. 

Cleveland Twist Drill Co., 1“ oO. 

McFadden Co., Philadelphia, Pa 

Montgomery & Co., New York 

Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 


DROP FORGINGS. 


Wyman & Gordon, Worcester, Mass. 


DYNAMOS. 
Crocker-Wheeler Electric Co., New York, 
General Electric Co... New York. 


DYNAMOS, NICKEL-PLATING. 


Diamond Machine Co., Providence, R. I. 


ELECTRIC MACHINERY. 
Crocker-Wheeler Electric Co., New York 
General Electric Co., New York. 


ELEVATORS. 


Albro-Clem Elevator Co., Philadelphia, Pa. 


EMERY . 

Besly & Co., Chas. H., Chicago, Il. 

Diamond Machine Co.. Providence. R, I. 

Hampden Corundum Wheel Co., Brightwood, 
Mass. 

Montgomery & Co., New York. 

Norton Emery Wheel Co., Worcester, Mass. 

Strelinger & Co., Chas. A . Detroit, Mich. 

Vitrified Wheel Co., Westfield, Mass. 

ENGINES, GAS AND GASOLINE, 

Daimler Motor Co., “‘Steinway,” Long Island 
City. m. YT. 

Mietz & Weiss, New York. 

Otto Gas Engine Works, Philadelphia, Pa. 

Pierce Engine Co., Racine, Wis. 

Prouty Co , The, Chicago, Ill. 

Springfield Gas Engine Co., Springfield. ©. 

Weber Gas and Gasoline Engine Co., Kansas 
City, Mo. 

Webster Manufacturing Co.. Chicago. II! 

Wolverine Motor Works, Grand Rapids, Mich. 


ENGINES, STEAM. 
Ames Iron Works, Oswego, N. Y. 
Buffalo Forge o o., Buffalo, N. Y. 
Forbes & Co., D., Hoboken, N, J. 
Frick Co.. Tie. ‘Wes ‘nesboro. Pa 
Keystone Engine & Mach. Works, Phila., Pa. 
Weston Engine Co.. Painted Post, N. Y. 


FEED WATER HEATERS AND 
PURIFIERS. 


Taunton Locomotive Mig. Co., Taunton, Mass 


FILES. 
Arcade File Works, Ne ‘ York. 
Besly & Co.. Chas. H., Chicago, Il, 
McFadden Co.. Philadelphia Pa 
Montgomery & Co., New York. | 
Nicholson File Co., Providence. R. I 
Strelinger & Co., Chas. A., Detroit, Mich. 


FIRE-PROOF CONSTRUCTION 
MAT 


Johns Mfg. Co., H. W., New York. 


FORGES. 
American Gas Furnace Co., New York. 
Buffalo Forge Co., Buffalo, N. Y. 
Wilkinson Co., The, Chicago, Ill. 
FRICTION CONES. 
Evans Friction Cone Co., Boston, Mass, 
FURNACES. 
American Gas Furnace Co., New York. 
Brown & Sharpe Mfg. Co., Pp rovidence, R. I. 








[ECONOMY Brings PROSPERITY.| 





Automatic 


Injector 





1S THE Most ECONOMICAL AND DURABLE 
BOILER FEEDER 
Working range 23 to 150 1bs Steam, 
250 ibs, Steam. 


| 


/PEN@eRTHY Speciars work to 
Send for Catalog. 


PENBERTHY INJECTOR CO. 
124 SEVENTH ST., DETROIT, MICH. | 
Largest Injector Manufacturers in the Worid 











A NEW CATALOGUE 


of Fine Machinists’ Tools has just been issued by 


R 


J. T. SLOCOMB & Co. Providence, R. 1, and it 
should be in the hands of every ‘thorough me- 
chanic and believer in : good tools in the be st me- 
chanical work. Ask for new Catalogue “ E 


® BEVEL GEARS 
’ Cut Theoretically Correct. 

= facilities for cutting worm 

- wheels, 

— HUGO BILGRAM, 


Machiniet, 















PATENTED 
> With New and Valu-| 
» able Features. ‘ 
> MADE ONLY BY = 


THE BRADFORD MILL COMPANY, 
Catalogue ‘‘A”’ describes a Lathes, CINCINNATI, OHIO, U.S.A. 


sent on application 


ENGLAND : Chas. Churchill & Co,, Ltd., London & “a 
NEW YORK: Garvin Machine Co , Spring and Varick S 









HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers 


810 Walinut Street, PHILADELPHIA. 
¢?- Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of 
Science applied to the Arts, sent free and free of post- 
age toany onein anv part of the world who will fur- 
nish his address. 





Y P. BLAISDELL & CO., 


Manufacturers of 


, Machinists’ Tools 





BB ondon Agts: Worcester, Mass. 
-;— ©, W. Burton, Gairrrtus & Co 








/ R. K. LeBLOND, 


Manufacturer of 






*O ‘ILVNNIONIO 
CINCINNATI, 0. 





Pearl & Plum Ste. 





GAGES. 
Brown & Sharpe Mfg. Co., Providence, R. I, 
Coffin & Leighton, Syracuse, N ; 
Pratt & Whitney Co., Hartford, Conn. 
Rogers’ John M., Boat, Gauge & Dri 
Gloucester City, N. J] 
Wyke & Co., J., East boston, Mass. 


GEAR CUTTERS. 
Brown & Sharpe Mfg. Co., Providence,R, I. 
Gould & Eberhardt, Newark, N. | 
Grant Gear Works, Boston, Mass, 
Hill, ¢ 9 & Co., Boston, Mass. 
McCabe, ro New York 
Pratt & ty hitney Co., ilartford, Conn 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc.. Win., Philadelphia, Pa. 
Whiton Mach. Co., D. E., New London, Conn, 


GEARS. 
Bilgram, Hugo, Philadelphia, Pa 
Boston Gear Works, Boston, Mass 
Brown & Sharpe Mfg. Co., Providence, R. I 
Grant Gear Works, Bost« n, Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co., T., New York 


GRAPHITE, 


Dixon Crucible Co., Joseph, Jersey City, N, J. 
GRINDING AND POLISHING 
MACHINES 


° 
Besly & Co., Chas. H., Chicago, II] 
Brown & Sharpe Mfg. Co., Providence, R. L 
Builders Iron Foundry, Providence, R. I, 
Diamond Machine Co., Providence, R. 1, 
Garvin Machine Co., New York 
Hill, Clarke & Co., Boston, Mass. 
Landis Bros., Waynesboro, Pa. 
Norton Emery Wheel! Co., Worcester, Masa, 
Prentiss Tool & Supply Co., New York 
Sellers & Co., Inc., Wm, Philadelphia, Pa, 
Strelinger & Co., Chas. A., Detroit, Mich, 
Wells Bros, & Co., Greenfield, Mass. 


GRINDERS, CENTER. 
Barker & Co, William, Cinci - ati 
Diamond Machine Co., Provider R a 
Trump Bros. Mac hine Co w ‘imi ngton, Del. 


G MACHINE, CUTTER. 
Brown & Sharpe Mtg. Co., Providence, R. L 
Cincinnati Milling Machine Co., Cincinnati, O, 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Diamond Machine Co, Providence, R. I. 
Garvin Machine Co., New York 
Hill, Clarke & Co, Boston, Mass. 
Norton Emery Wheel Co., Worcester, Mass, 
Pratt & Whitney Co., Hartford, Conn 
Prentiss Tool & Supply Co., New York. 
Wells Bros. & Co., Greentield, Mass 
Woodward & Rogers, Hartford, Conn 
GRINDING MACHINE, SURFACE, 
Brown & Sharpe Mfg. Co., Providence, R. I 
Diamond Machine Co,, Providence, R, 1 
Woodward & Rogers, Hartford, Conn, 
GRINDING MACHINE, UNIVERSAL, 
Brown & Sharpe Mfg. Co., Providence, R. I, 
Diamond Machine Co., Providence, I 
Landis Kros.. Waynesboro, Pa. 
HACK SAWS. 
Besly & Co., Chas. H., Chicago, Ill 
Montgomery & Co., New York. 
Q. & C. Co,, Chicago, Ill 
Stover Novelty Works, Freeport, I! 
Strelinger & Co., Chas. A., Detroit, Mich. 
HAMMERS, DROP. 
Long & Allstatter Co., Hamilton, O 
Miner & Peck Mfg. Co., New Haven, Conn, 
Mossberg & Granville Mfg. Co., Providence, 
R.1 


| Works, 


Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply €o., New York. 

Stiles & Fladd Press Co., Watertown, N. Y¥. 

Stiles & Parker Press Co., Brooklyn, N. Y¥. 
HAMMERS, POWER. 

Bremer Machine Co, G. J., Kalamazoo, Mich, 

Hill. Clarke & Co., Boston, Mass. 


HANGERS. 
Prvibil, P.. New York 
Sellers & Co., Inc., Wm., P 

HOISTS. 

Harrington, Son & Co., E., s 
Maris Bros., Philadelphia, P% 
Sellers & Co. Inc.. Wm. Phil: ladelpt iia, Pa, 

HYDRAULIC MACHINERY. 

The Watson-Stillman Co., New York, 

INDICATORS. 

Ashcroft Mfg. Co., New York 
INJECTORS. 
Hayden & Derby Mfg. Co., New York, 

Detroit. Mich, 

ladelphia, Pa, 


ladelphia_ Pa, 


lade Iphi » Pa. 


Penberthy Injector Co., 
Sellers & Co.. Inc... Wm., PI 
JACKS, LEVELING. 
Newark Mac Tool Works, Newark, N. J 
KEYWAY CUTTER. 
Baker Bros., Toledo. ©. 
LATHES (see also Turret Lathes). 
Barnes Co., W. & John, Rockford, Ill. 
feaman & Sm Ea Providence, R. I 
Blaisdell & Co.. P.. Worcester, Mass. 
Bradford Mil! Co., The. Cincinnati, O. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn, 
Davis & Egan Machine Tool Co,, The, Cincin- 
nati, O 
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LA THES—Continued. 
Diamond Machine Co., Providence, R., I. 
Dietz, Scoumacher & Boye, Cincinnati, O. 
Fifield I'ool Co., Lowell, Mass 
Fitchburg Machine Works, Fitchburg, Mas: 
Flather & Co., Nashua, N. H. 
Gould & Eberhardt, Newark, N. 
Harrington, Son & Co., E., P hiladel phia, Pa. 
Hendey Machine Co., Torrington, Conn, 
Hill. Clarke & Co., Boston, Mass. 
Le Blond, R. K., Cincinnati, O. 
McCabe, J. J., New York. 
McFadden Co., Philadelphia, Pa. 
New Doty Mfg. Co., Janesville, Wis. 
New Haven Mfg. Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co, “ w » sane 


Oliver, W W : ery io 
Pond Mach I Piainfie 4. . j. 
Pratt & W hitne y ¢ oO. Hi arttord, ¢ onn. 
Prentiss Tool & Supp sly Co., New York, 
Reed Co., F. E. Ww orcester, "Mass. 
Sebastian. Lathe Co., Cine innati, O, 
Sebastian-May Co., Sidne yv,O 

Sellers & Co., Inc., Wm., Philade Iphia, Pa 
Seneca Falls Mfg. Co., Seneca Falls, N. y. 
Stark John, Boston, Mass 

Weils Bros. & Co., Greenfield, Mass. 


MACHINISTS’ TOOLS AND SUPPLIES. 
Armstrong Bros.’ Tool Co., Chicago, Il 
Montgomery & Co., New York. 

Sawyer Tool Co., Athol, Mass. 
Standard Too] Co., Athol. Mass. 


MILLING ATTACHMENT. 


Adams Co., The, Dubuque, Iowa. 


MILLING CUTTERS. 


Brown & Sharpe Mfg. Co., Providence, R. I 

Cincinnati Milling Mé ichine Co. , Cincinnati, O 

Erlandsen, J.. New York. 

Garvin Machine Co., New York. 

Reinecker, J. E., Chemnitz Gablenz, Ger- 
many. 


MILLING MACHINES. 


Beaman & Smith, Providence, R. I 

Brown & Sharpe Mfg. Co., Providence, R. I 

Cincinnati Milling Machine Co., Cincinnati, O. 

Clough, R._ M., New Haven, Conn 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Forbes & Co., W. D., Hoboken, N. J. 

Garvin Machine Co., New York, 

Hill. Clarke & Co., Boston, Mass 

Kempsmith Machine Tool Co., 
Wis 

McCabe, J. J., New York. 

Mergenthaler & Co., Ott., Baltimore, Md. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Reed Co., F._ E., Worcester, Mass. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Waterbury-Farrel Foundry & Machine Co, 
Waterbury. Conn, 


MOLDING MACHINES. 


Tabor Mfg. Co., Elizabeth, N. J. 


MOTORS, ELECTRIC. 
Crocker-Wheeler Electric Co., New York. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
General Electric Co., New York. 


NEEDLE WIRE, 
Abbott, Wheelock & Co., Boston, Mass. 


PACKING. 
eg: Bros., New York 
ohns Mfg. Co., H. W., New York. 
Peerless Rubber Mfg. Co., New York, 


PAINTS, FIRE-PROOF. 
Johns Mfg. Co., H. W., New York. 


PATENT ATTORNEYS. 
Bacon, L. Seward, Washington, D. C. 
Dyer & Driscoll, New York. 
Gooch, Charles J., Washington, D. C. 
Wedderburn & Co., John, Washington, D. C. 


PATTERN LETTERS. 


Montgomery & Co., New York. 
Wells, Heber, New York. 


PERFORATED METALS. 


Harrington & King Perforating Co., The, 
Chicago, I]. 


PHOSPHOR BRONZE, 
Phosphor Bronze Smelting Co., Ltd., Phila- 
delphia, Pa. 


PIPE CUTTING AND THREADING 
MACHINES 


Armstrong Mfg. Co., The, Bridgeport, Conn. 
Curtis & Curtis, Bridgeport, Conn. 

— & Harvey Machine Co., Baltimore, 
Geometric Drill Co., New Haven, Conn. 

Hill, Clarke & Co., Boston, Mass. 

National Machinery Co., Tiffin, O. 

Saunders’ Sons, D., Yonkers, N. Y. 

Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass, 


PIPE FIT TINGS. 
Kelly& Jones Co.. The. New York. 
Tight Joint Co. New York, 


Milwaukee, 


Ott. Mergenthater & Co., 


BALTIMORE, MD. 





MECHANICAL ENGINEERS AND MACHINISTS. 
INVENTORS OF THE LINOTYPE. 





Milling Machines 


SPEED LATHES, SLIDE RESTS, 
MANDRELS, etc., Adjustable and Solid 


Reamer's. 


All Kinds of SPECIAL and AUTO-MACHINERY 
Made to Order. 


PRICES AND PARTICULARS ON APPLICATION. 








’ >E 























Drop Hammers, 
Presses, 
Special Mach’y Dies. 


THE STILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 














McFADDEN COMPANY, 

° As 

<X, 

No. 722 Arch St., PHILADELPHIA, PA. 


E.W.BLISS CO. 


1 Adams Street, BROOKLYN, N. Y. 
CHICAGO : 96 W. Washington St. 
Presses, Dies and Special Machinery 


FOR 


SHEET METAL WORK. 





DROP HAMMERS. 





“AYUANIHOVW SNIHONNd 


Owners of The Stiles & Parker Press Co. 





PLANERS. 


Betts Machine Co., Wilmington, Del. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Detrick & Harvey Mach. Co., Baltimore, Md. 
Fitchburg Machine Works, F itchburg, Mass. 
Flather & Co., Nashua, N. H. 
Garvin Machine Co., New York. 
Gray Co., G. A., Cincinnati, O. 
McCabe, J. J., New York. 
New Haven Mfg. Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton, O 
Niles Too! Works Co, New York 
Naerg k & Aver Co., Philadelphia, - 
ond Machine Tool Co., Plainfield, } 
er & Whitney Co, Hartroru, C on 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc . Wm., Philadelphia, Pa, 
Whitcomb Mfg. Co., Worcester, Mass 
Wilson, W. A., Rochester, N, Y 


POLISHING WHEELS. 


Builders Iron Foundry, Providence, R. I. 
Diamond Machine Co., Providence, R. I. 


PRESSES, DIES, ETC. 
Bliss Co. E W., Brooklyn, N. Y. 
Bremer Machine Co., G. J.. Kalamazoo, Mich, 
Ferracute Machine Co.. Bridgeton, N. j. 
McCabe, &. J.. New York. 
Mossberg & Granville Mfg. Co., Providence, 
R. I 


New Doty Mfg. Co., Janesville, Wis 
Stiles & Fladd Press Co., Watertown, N. Y. 
Stiles & Parker Press Co Bri meg N 


Toledo Machine & Too! Co _ - Toledo, O. 
PUBLICATIONS. 


Home Study, Scranton, Pa 


PUMPING MACHINERY. 


Deane Steam Pump Co., Holyoke, Mass. 


PUNCHES AND SHEARS. 
Bliss Co, E. W.. erookiye. N. ¥. 
Bremer Machine Co., G. J., alk a 1z00, Mich. 
Buffalo Forge Co. Buffalo, N. 
Davis & Egan Machine ~- nal Oo "7 ‘incinnati,O. 
Long & Allstatter Co., Hamilton, O. 
McCabe, J. J.. New York 
~— & Granville Mfg. Co., Providence, 
2.4 


New Doty Mfg. Co., Janesville, Wis. 

Waterbury-Farrel Foundry & Machine Co., 
Waterbury Conn. p 

Watson-Stillman Co. 


RAW HIDE. 


New Process Raw Hide Co., Syracuse, N. Y. 


REAMERS, 
Cleveland Twist Drill Co., Cleveland, O. 
Mergenthaler & Co., Ott., Baltimore, Md. 
Morse Twist Drill & Machine Co., New Bed- 

ford, Mass. 

Pratt & Whitney Co.. Hartford, Conn. 
Wells Bros. & Co . Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 


ROCK DRILLS. 


Ingersoll-Se rgeant Drill Co., 
Rand Drill Co, New York. 


ROLLING MILLS 


Mossberg & Granville Mfg. Co., Providence, 
mn. i. 


ROOFING ASBESTOS. 


Johns Mfg Co., H. W., New York. 


RUBBER GOODS 


° 
Peerless Rubber Mfg. Co., New York. 


RULES, GRADUATED STEEL. 
Coffin & Leighton. Syracuse, N. Y. 
Darling, Brown & Sharpe, Providence, R. I, 
Sawyer Tool Co., Athol. Mass. 
Standard Tool Co., Athol, Mass. 
Wyke & Co., J., i East Boston, Mass. 


SAWS. 


Q. & C. Co., Chicago, II. 


SAWING MACHINES, METAL. 


Q. & C. Co., Chicago, Ill. 


Columbia University, New York 
International Correspondence Schools, Scran- 
ton, Pa. 


SCREW MACHINES (see Turret Lathes). 
SCREWS, MA 


Cleveland Machine Screw Co., Cleveland, O, 

Flather & Co., Nashua, N. H 

Hubbell, Harvey. Bridgeport, Conn, 

McFadden Co., Philadelphia, Pa. 

Worcester Machine Screw Co., 
Mass. 


SCREW PLATES. 
Machinists’ Supply Co., Chicago, Il. 
Reece, Edw. J.. Greenfield, Mass 
Wells Bros. & Co.. Greenfield, Mass. 
Wilkinson Co, The, Chicago, I11. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 
SCREWS. 


Cleveland Machine Screw Co.. Cleveland, O. 
Worcester Mach. Screw Co., Worcester, Masa, 


SEPARATORS, STEAM. 


Keystone Engine and Machine Works, Phila- 
delphia, Pa. 


, The, New York. 


New York, 


Worcester, 























January 28, 1897. 


AMERICAN MACHINIST 13 





SHAFTING, ETC. 
Pryibil, P., New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


SHAPERS, 
Betts Machine Co., Wilmington, Del. 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co. Boston, Mass. 
McCabe, J. J.. New York. 
New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., Hartford, Conn. 
Sellers & Co.. Inc., Wm., Philadelphia, Pa. 


ROTARY. 
Bethlehem Fdy. & Machine Co., South Beth- 
lehem. Pa. 


SIGHT FEED LUBRICATORS. 


Kelly & Jones Co., The, New York. 


SLOT TERS. 
Betts Machine Co., Wilmington, Del 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


SOLDERING FLUID. 


Elliott Chemical Works, Newton, Mass. 


SPECIAL MACHINERY. 
Beaman & Smith, Providence, R. I. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Machine Co., G. J., Kalamazoo, Mich. 
Geometric Drill Co., New Haven, Conn, 
McMullin Mtg. Co., F. R., Chicago, Ill. 
Mergenthaler & Co., Ott , Baltimore, Md. 
Toledo Machine & Tool Co., The, Toledo, O. 


STEEL. 

Abbott, Wheelock & Co., Boston, Mass. 
Crescent Steel Co., Pittsburgh, Pa. 
ones & Co. B. M., Boston, Mass. 

McFadden Co., Philadelphia, Pa. 


TAPPING ATTACHMENT. 
Beaman & Smith, Providence, R. I 
TAPPING MACHINES. 
Hubbell, Harvey, Bridgeport, Conn 
Woodward & Rogers, Hartford, Conn, 


McFadden Co., Philadelphia, Pa. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Wilkinson Co., The, Chicago, Ili. 
T .° 
Webster & Perks Machine Tool Co., Spring- 
field, O. 
TOOL HOLDERS. 
Armstrong Bros ’ Tool Co., Chicago, Ill, 
Gould & Eberhardt. Newark, N. J. 
TRAMWAYS, OVERHEAD 
Coburn Trolley Track Mfg. 
Mass. 
TUBING, FLEXIBLE. 
Almond, T. R., Brooklyn, N. Y. 
TURRET LATHES (Screw Machines). 
Bardons & Oliver, Cleveland, O 
Bradford Mill Co., The, Cincinnati, O. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Cleveland Machine Screw Co., Cleveland, O. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 
Dreses, Mueller & Co., Cincinnati, O, 
Garvin Machine Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
se & Lamson Machine Co., Springfield, Vt. 
cCabe, J. J.,. New York. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co.. Hartford, Conn. 
Prentiss Tool & Supply Co... New York 
Warner & Swasey, Cleveland, O. 
VALVES. 
Consolidated Safety Valve Co., New York 
Jenkins Bros., New York. 
Kelly & Jones Co. The. New York. 
VENTILATING FANS. 
Backus Water Motor Co., Newark, N. J. 
Buffalo Forge Co., Buffalo, N.Y. 
Sturtevant & Co.. B. F.. Boston Mass 


VENTILATORS. 
Pancoast Ventilator Co., Philadelphia, Pa. 
VISES. 
Hill Clarke & Co., Boston, Mass. 
McCabe J. J.. New York 
McFadden Co.. Philadelphia. Pa. 
Niles Tool Works Co,, New York. 
Strelinger & Co, Chas A, Detroit, Mich. 
Wilkinson Co., The. Chicago, Il. 
Wyman & Gordon Worcester, Mass. 
WATER MOTORS. 


Backus Water Motor Co., Newark, N. J. 


Co., Holyoke, 


Goodyear, S. W.. Waterbury, Conn. 

Waterbury Machine Co., Waterbury, Conn. 
WOODWORKING MACHINERY. 

Barnes Co., W. F & John, Rockford, III. 

J. A. Fay & Egan Co., Cincinnati O. 

Pryibil, P., New York. 

Seneca Falls Mfg. Co., Seneca Falls, N. Y. 





24 Atherton St., 
Yonkers, N.Y. 


aaa 


D. SAUNDERS’ SONS, 


Steam and Gas Fitters’ Hand Tools. 
Pipe-Cutting, 
Threading and 



















d for Circular —— 
Send for Circular Machines. 

THE PATENT WHEEL PIPE CUTTER shown in the cut combine s sim] licity with 
strength and lightness Easily adapted to various sizes of pipe. Rolling instead of s iding motion 
No loose parts to become detached and misiaid. All wearing surfaces are of tool stee hardened, Less 


friction of parts than any other pipe cutter made 


ae SS “eet RULES 








of 


MANUFACTURERS OF 


ROLLING, 
PRESSING ano 
STAMPING 
MACHINERY. 


oy 














MOSSBERG & GRANVILLE MFG. CO. 


PROVIDENCE, R. I. 


WE MILL acc xnos of FACE AnD CYLINDER 
We are entirely out of the first three 





NO CHATTER MARKS 


The Newark Perfect finish 
Machine Tool Works, Absolute accuracy 
NEWARK, N. J.——/ Not cheap BUT GOOD 


NOTHING BETTER 





issues of 1897. Subscriptions have in- 


creased beyond all expectations. Com- 


mence with first issue in February. 


Slab Milling Machines 


EXCLUSIVELY. 


Horizontal or Vertical Spindles. 








E, Patent Inserted Tooth Cutters. 
| Write for Photographs or our latest Catalogue 
just out, 


the Ingersoll Milling Machine Co. 
P.0. Box 2777, Rockford, Ills., U.S.A. 


xs’ Slab Milling Machine 


36° x 36° 


Net Shipping Weight, 22.000 Ibs, 
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EQUIPPED THROUGHOUT WITH ‘ Aon WE ARE EXCEPTIONALLY ————_ 


ELECTRICITY, WELL LIGHTED, 


POWER BEING FURNISHED TO EACH Being clear from other buildings on all sides, in 
FLOOR SEPARATE addition to which we have 
FOR DRIVING MACHINERY, Over 1,000 
Incandescent Lights. 


RUNNING 
TWO FREIGHT AND ONE PASSENGER ¢ 
ELEVATORS. ? 
Our Salesroom has akout 1,500 Square Feet of 
faa) 
> Floor Surface, and every 


Facility for Handling Light and 


Telephone and Call Bell System connecting Tool 
Heavy Tools, 


all the Different Departments. 
fo 


oh 





INSPECTION INVITED. CORRESPONDENCE SOLICITED. 


OUR OFFICES, FACTORY AND SALESROOM. 


THE Garvin MAcHINE COMPANY, 
Spring « and « Varick e Streets, 


NEW YORK. 


We manufacture to Sketch any design in Machinery, in addition to our regular line of MILLING MACHINES, SCREW 


MACHINES, LATHES, PRESSES, SHAPERS and BICYCLE MACHINERY. 
id We have on hand over 450 Machines consisting of every Tool known and used in a Metal-working Factory. A general 
invitation is extended to anyone interested in Machinery to visit our Salesrooms. We are always pleased to meet visitors, and glad to 


show the new features that are constantly being added to Modern Machinery. 


Shiiting Belt Shapers. 


Three Sizes: 22, 26 and 32 Inches. 





Small machine will take a 354 inch, and the two larger ma- 
chines a 4'2 inch shaft clear through machine under cutter 


bar—for cutting keyways. 
& Bad * 


Belt shifter similar to planer, cam and rollers. 
Friction feed,—accident proof. Feed any direc- 
tion. Large bearing, powerful feed. Great driv- 
ing power. . .° ° ” ” . ‘ 
Surfaces scraped to fit. Gears and racks cut. 
Screws and nuts subject to wear, are of steel, 


° 


o . o . 


casehardened. ; ; . E : : 


Planes overt : : ise 
Cross | Feed in We 


~ Feed | Head Opens Depth Width 


Stroke 








10 1 22 2 
oe os a Te | +  # yw 


‘ No. 115 Lib meet, ”  s 
Prentiss Tool & Supply Co., *° Oe US A. 
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a. a | 
| THE POND MACHINE TOOL CO 
4 7 
” ‘i j a ] re P . ry. 
Makers of Metal Working Machine Tools. 
r , Can be furnished to stand at right angk 
to, or parallel with line shaft 
Planes 61 inches wide, 61 inches myn at l 
any required ler gth 
The patented belt shifter guides one belt 
entirely off the pulley before starting the 
other on. 
Bed is strengthened where gearing an 
uprights are mounted, and is nearly twice 


the length of table 





Tracks have large wearing surtaces, and 
oil pockets with rollers for lubricating th« 
i table. 

Uprights of box form with base wide 


enough to resist heavy cuts without 
17 


when tool is at highest point. 

Counter-balanced saddles with compound 
and swivel motion, automatic variable feed 
in either direction from below table to high 
est point of crossrail can be fitted to each 
upright. 

Crossrail has large wearing surtaces, tape 
packings for adjustment of the saddles, and 
sufficient length when fitted with two saddles 
for one to plane the entire width between the 





Dp MACHINE TeOL CO 
Tue OLAINFIELD , ® . = 
} uprights without interfering with the other 
Variable feed is driven directly by the 
” * driving gears instead of by friction Cour 
ter shaft and wrenches provides 


SIXTY-INCH PLANER. 
MANNING, MAXWELL & MOORE, Sales Agents, 


N s24 (1 ONE BULL DIN 





NO. rrr AND 113 LIBERTY STREET, NO. 60 SOUTH CANAL STREE ' 
NEW YORK CHICAGQO, ILL. PITTSBURGH, PA 
} OER EAGER EAA GO LAGE I™EEFE_LL_ECLCCCCGCOCCCCCCCCOCCOOOe SL!’ 


Correspondence Instruction enables any man who will study to secure the 
His studies need not tax 


¢ 

f, education necessary to advance in his trade or profession. 

. red Instruction and Questior 
. 

( 

. 


technica 


Y Lime 


papers take the place of text books and are 
practical. Our methods are successful. 


from his work but may be carried on at home. Specially prepared 
Engineers, Machinists and Mechanics everywhere. 


5 

od 9 

furnished free. The instruction is thorough and 9 

¢ | 9 


© 


The Complete Mechanical Scholarship 1s intended especially 


4 
Makers, Boiler Makers and apprentices to those trades who desire 

MACHINE Mechanics with a view of becoming Mechanical Engineers ; for Superintendents, Foremen 4 
and others who desire to study the theory of Mechanical Engineering or to review mechanica 
subjects which they have previously studied, and for young men who wish to educate them 5 
selves as Mechanical Engineers. The course includes En 4 
gines, Strength of Materials, Applied 


ua Mechanics, Bolers, Machine Design, Dynamos 
¢ and Motors A thorough preparatory course in mathematics and 5 
¢ student to study intelligently the more advanced subjects The papers on machine Desig 4 
are liberally illustrated, including numerous full page diagrams. Many valuable tables and 
Bolts and Nuts, Keys, 9 
4 


physics enables the 

| ¢ tormulas are given. Among the subjects treated are, Screws 
Journals, Shafts, Couplings, Clutches, Bearings, Pedestals, Wall Brackets and Hang 
Friction Gearing. Belt Gearing, Pulleys 


. 
ers, Spur and Bevel Gears. Worm Gearing, 
¢ Rope Belting, Pulleys for Rope Gearing, Chains, Chain Drums, Hooks, Pipe Flanges 
‘ Steam Engine Design. Cylinder and Steam Chests, Crank Shafts, Crank Pins, Cranks, Pistons 
I ilves, Valve Stems, Eccentri 


. 
¢ Piston Packing, Piston Rods, Connecting Rods, Cross Heads, Valves, ) 
rine Frames or Beds and 


The schools have received the endo 


¢ 
¢ 
. 


to study the theory o 


instruction in Steam and Steam 





"7 


Gi 


© 





a 


5 





¢ Rods, Eccentrics and Straps, Stuffing Boxes, Fly Wheels, Eng 
Examples of Engine Proportions 
We also teach Steam Engineering — Stationary, Locomotive or Marine; Electricity 
pe. a Civil Engineering in all its branches; Coal and Metal Mining; Architecture; Architectural 
. 
. 


Drawing and Designing; Plumbing and Heating; English Branches; Book-keeping 


s 


* 


Business Forms. 4 


¢ Mention the subject in which you are interested and we will send you a Free Circulat 
. of Information containing a full description of the method of teaching, showing how admit 
ably it fills the wants of those who cannot attend technical colleges It also contains prices ’ 


ani terms sample pages of the Instruction Papers and a reduced specimen of a drawing 5 
plate. Write to 


a 
+ 


¢ ete 


* 


e*eee + 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 9 


Box 819, SCRANTON, PA. 5 
9 | 


O~D~ DD ~D~D DDD D-DD D~D—D<D- D-DD D-DD D-3D< I~ D-DD I< I< D< I< D< D-DD 3< 33d 3-3-0 
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. 


+ 
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a Branches : 
NEW YORK, CHICAGO, 
BOSTON, PHILADELPHIA, 


PITTSBURG. 











The Best of the Labor Saving Tools. 


Boring and Turning Mills, 
From 30 Inches to 30 Feet Swing. 


Correspondence Solicited. 


THE NILES TOOL WORKS COMPANY, 


Main Office and Works, HAMILTON, 


OHIO. 


















A. GRAY , CO. CINCINNATI, O. 


J. A. FAY & EGAN CO., 34 South Canal St., Chicago. 


STRONG, CARLISLE & TURNEY CO., 193 Bank St., Cleveland, O» 
These Mach'nes FE. A. KINS SEY & CO,, 331 West Fourth St., Cincinnati, O. 
are sold THOS, K, CAREY & BROS. CO., 2 16 Light St., Baltimore, Md. 
by the following J.J. McC ARE Wwe te, New Yo rk ¢ ty. 
Agents: PACIFIC Té & SUPPLY CO., 1 * rst St., San Francisco, Cal. 
ae SCHUCHAR DI & SCHUTTE, Berlin, C., Germ’y, and Vienna, Austria. 
CHAS. CHURCHILL & CO., Ltd., is cal Spider fear hd asa England, 








a FILES 


have had a universal reputation for many years of being 





THOROUGHLY RELIABLE. 











eT RMLY 
4 won THERE IS 
UALITY NO UNCERTAINTY 


IN BUYING OR USING 
NICHOLSON FILES. 


NICHOLSON FILE COMPAN 
PROVIDENCE, R.I., A. 
Largest Producers in the World. 


OT Ee ge OT ge OF at OT ge 7 get 7 gt Ot OS en SS > et ee eee 


Kam Mas vl 
MM his Vor Snaripp. PHILADELPHIA. 


THE NEW TOOL GRINDER, No. 2? 
THE CENTRIFUGAL SAND MIXER? 
HAVE THE VICARS’ MECHANICAL STOKER? 


20 century 


AUTOMATIC fed. 
HULTZ PATENT \ 


WOVEN LEATHER LINK BELTING 
Dynamo “ 4 
BELTINGs 
EXPORT TRADE 


worry TRADE ST. Louis, MO. 
it’s a LEADER_ me : 
NOT a follower. 


LIKE A HUMAN 
being, omy of metal. 


Built in 16 STYLES & SIZES py 


GOULD & EBERHARDT, 


NEWARK, N. J., U. S. A. 


ell Known, 




















\, GENUINE RAWHIDE 








WHEELS 


GEA R CUTTING 


Grant Gear Works, 


125 South Bis Street, 
HILADELPHIA, 
6P me. Street, 
BOSTON. 
86 Seneca Street, 
CLEVELAND. 











Send for Catalog. 





FLAT TURRET 
LATHE. 


Jones & Lamson Machine Co. 
Springfield, Vt., U.S. A. 
SOLE CVILDER OF THE = 


Flat Turret Lathe. 


FOREIGN REPRESENTATIVES : 
M. Koyemann, Charlottenstrasse 112, Dusseldorf, 
Germany. 
eo Janssens, 16 Place de la Republique, Paris, 
ranc 
Charles ¢ Shure hill & Co., 9-15 Leonard St., Finsbury, 
London, E.C.,and 6 Albe rtSt., Birmingham, Eng. 
Henry Ke lle ay & c ‘©., 26 Pall Mall. Manchester, Eng. 










———_— —<_— ——ePerereew 


“ACME 


Machinery Co. 













: CLEVELAND, 0. 
MANUFACTURERS OF 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND ¢ 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. ~~~ 


ALSO SEPARATE 
HEADS AND DIES. — 


Che Deane OF HOLYOKE. 
STEAM PUMPS 


FOR EVERY 
SERVICE. 











Boiler Feed Pump. 
DEANE STEAM PUMP CO. 
HOLYOKE, MASS. 


New York. Boston. Chicago. 
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